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The discriminating engineer is intolerant—intolerant of anything 
but the very best in his plant and in his product. 


For these tough buyers Hannifin cylinders are made. Into these cyl- 
inders go original, exclusive features of design, precision manufacture, 
and the ability to outperform others with the very minimum of main- 
tenance. 

You would expect to pay more for Hannifin cylinders. Actually 
there is no price premium. We can deliver them to you promptly in the 
sizes and mounting styles you require. 


AIR AND HYDRAULIC 


HANNIFIN 


POWER CYLINDERS 


Write for your copy of this new Hannifin Cylinder File— 
complete, easy-to-use, easy-to-order-from information on 
five lines of Hannifin cylinders. Hannifin Company, 541 
South Wolf Road, Des Plaines, Illinois. 
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CLARK Type"PML’ 
LATCH RELAYS 


— have all features of 
CLARK Type "PM" Relays, 
including SECTIONAL 
POLE CONSTRUCTION 


@ LATCH MECHANISM replaces 2 
poles of Type “PM” relay directly 
above relay magnet. 


@ LATCH ASSEMBLY easily removed 
or replaced as a unit by removing 
wiring and only two screws. 


@ LATCH UNIT has its own magnet— 
operates independent of relay 
magnet. No adjustment to get out 
of order. 


@ LATCH COIL is built for continuous 
duty—eliminates need for use of 
relay pole to cut out coil when unit 
is energized. 


@ SPRING-LOADED LATCH holds 
contact arm in energized position 
after relay magnet has been de- 
energized. Releases only when latch 
coil is energized. 


@ LATCH WEARING SURFACES are 
nylon against phenolic— minimizing 
friction and wear, and assuring 
longer life. 


@ LATCH UNIT is completely insulated 
from relay contacts. 


Type “PML” 


4-Pole 


Latch Relay 


CLARK Type “PML” LATCH RELAY 
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Clark latch relay in row with Clark Type “PM” relays. 


OLD STYLE 
LATCH RELAY 


Latching and non-latching relays of conventional design. 


CLARK Type "PML" 


LATCH RELAY 


saves panel space by lining up with 
standard CLARK Type “PM’ relays 


Clark Type “PML” mechanically held, latched-in Relays have the same basic 
“modular” design as Type “PM”, which have set new standards for flexibility 
of panel arrangement and economy of panel space. Contrasted with other 
latch relays, where the latch mechanism extends several inches below the 
magnet assembly, they have the same vertical dimensions as corresponding 
Type “PM” models—lining up perfectly with them, as shown above. The 
range of models shown below includes sizes and types to meet every demand 
for a 10-ampere latch relay. 


For complete information, write for Bulletin 7305-PML 
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The New Trend, 49 


EDITORIAL—experience with automation has proved that manufacturing 


method and product design are of equal importance 
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PACKAGED AUTOMATION 

. the manufacturers of metalworking equipment are in the midst of a 
minor revolution in their attitude toward their role as suppliers of both 
equipment and knowhow to industry. Since they have made great strides 
in developing individual manufacturing units which will perform almost 
every conceivable task automatically, they have now turned their talents 
for creating production hardware to the job of creating integrated 
packaged automation systems which will provide their customers with 
highly automated systems that have been engineered, tested, and debugged 
'—W. F. Jessup, supervisor, Automation Section, 


Cincinnati Milling Machine Co., see Page 50. 


on the vendor’s floor .. .’ 
Engineering Service Dept., 


DESIGNERS TO BE PRODUCTION-ORIENTED 

in the future the design engineer will become more familiar 
with the complexities of mechanized production and process engineering, 
and will be better able to develop products that can be manufactured 
by advanced techniques. . .”"—Andrew A. Kucher, vice president, engineer- 


ing and research, Ford Motor Co. 


PLANNING FOR PROFIT 


the prime consideration in planning ahead in bottling machinery 
must be that the various units make up a synchronized, automatic pro- 
duction line. Such a line must be so planned, designed and manufactured 
as to permit or allow the bottler the production of his packaged product 
ready for distribution at a cost per case that will allow for provision of 
sufficient funds for advertising, merchandising and sales promotion, and 
yield for his operation and efforts a satisfactory profit. Inherent, too, in 
the machinery for the years ahead must be the ‘built-in’ features of 
speed, sanitation, ease of maintenance, provision of flexibility for change 
in package size, and automation —S. V. Tuttas, director of sales, 
Crown Cork & Seal Co. Inc. 


MACHINES MUST FIT MEN 


one of the paradoxes of automatic production lines is that they 
require less sweat but more brains. Industrial training experts are already 
exploring the problem of upgrading workers’ skills and educating future 
workers to deal with more complicated capital equipment. However, only 
a few manufacturers of capital equipment are seriously considering how 
to make this increasingly elaborate equipment easier to operate. The 
study of the working relationship between a man and a machine is given 
the rather misleading name, ‘human engineering.’ 
quent ‘human engineering’ problem in an age of automation will be con- 
trol organization. How do you take a mass of knobs, buttons, switches, 
dials, and designations and organize them so that a worker can operate 
his machine almost instinctively? Acres of automatic factory equipment 
mean acres of controls. And with all of this equipment functioning as a 
chain, a misread dial or the click of the wrong button can trigger off a 
costly chain of errors. Even with today’s factory equipment, matching the 
machine to the man is a major problem; walk onto any factory floor and 
watch the workers fretting and squinting at their controls . 


Dreytuss, industrial designer. 


Perhaps the most fre- 
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“This used to take hours... 


now the whole gearcase comes off in minutes!” Quite an accomplish- 
ment for an enclosed eccentric press. Too often the advantages of the enclosed 


design are gained by sacrificing the accessibility of the open design. Not so 


with Bliss, however: Bliss engineers count practical maintenance a design 


“must”—any new design that comes off the boards at Bliss keeps the mainte- 
nance man in mind. 


Which is one more reason why industry agrees, “Bliss is more than a name 
...it’s a guarantee,” 


S § | S . E.W. BLISS COMPANY ° Canton, Ohio 


wane. pe. 100 years of making metal work for mankind 


PRESSES « ROLLING MILLS ¢ MILL ROLLS ¢ DIE SETS + CAN MACHINERY «¢ ORDNANCE 
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YOUR COST CUTTING COMMITTEE 


and forget the hatchet. 4 


STAMPA PTI rig 
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C OST cutting programs that start out 
with a conference and end up with 
a hatchet may save a dollar today 

and cost ten tomorrow. 


The cost cutting program that’s worth its salt 
works on the assumption that the best way to 
save money is to produce in less time. 

It’s surprising how many of us miss the obvious. 
We're prone to look for the big saving and 
overlook the small. Yet the cost savings that 
can be made in literally scores of operations 
(each one perhaps, in itself, relatively minor 
but all part of the production picture) add up 
to big money. 


Here’s where we come in. The Bellows Air 
Motor and other Bellows “Controlled-Air- 
Power” Devices can shave costs faster than an 
electric razor can shave a peach. They do it 
by making automatic (or semi-automatic ) 
almost any type of repetitive operation involv- 
ing push, pull, lift or turn motions — with 


For more information: 


Write for Bulletins BM 25 and ML 3. 


the direct result of less labor cost per part 
produced. 


These ingenious electrically (or mechanically ) 
controlled, air-powered work units can be 
easily installed on your existing machinery, 
or in combination with such standard items 
as brackets, switches, etc., can be made into 
low cost special purpose machines. When one 
run is over they can be easily dismantled and 
re-assembled to do another job. 


The two illustrations below are typical. Photo 
1 shows how the Blackhawk Machine Co., 
Chicago, took a standard milling machine 
and with Bellows Air Motors made it into a 
high production unit. The increased output 
cut per piece costs 66%. 


Photo 2 is a special purpose machine built in 
the plant of Amesbury Metal Products Co., 
Amesbury, Mass., with six Bellows units to 
control a spinning operation. It eliminated 
two separate operations. Production increase 
alone cut costs 50%. 


Address Dept. AU-458 The Bellows Co., Akron 9, Ohio. For quickest action 
pick up your phone and call the Bellows Field Engineer in your city. 


The Bellows Co. 


AKRON 9, OHIO 
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‘78 operations in 38 seconds... 
and no down-time for lubrication” 


**Not even one second’s down-time! This auto- 
mated transfer machine, the Buhr Economatic, com- 
pletely machines intake manifoid...from rough 
casting to finished part in 38 seconds. All moving 
parts are automatically lubricated at pre-determined 
time intervals by a Lincoln CentrOmatic® centralized 
lubrication system. 


Whether you need automatic maintenance for full automation, 


or simply grease fittings g se to keep bearings dirt-free... 
Look to Linco/n for a complete line of lubrication systems 


that slash operating costs « step up production efficiency 


Whatever lubricant application problem you may 
face, whether automated production lines...a 
low-cost automatic system for original equipment 
...+0OF positive, dependable maintenance of exist- 
ing facilities, Lincoln has the answer. Because 
Lincoln provides you with a complete line... 
from the new ball-in-top grease fittings to a com- 
plete selection of automatic centralized lubrica- 
tion systems. 


Remember, when you specify Lincoln, you select 
from the greatest range of lubricating equipment 
on the market, backed by more than 45 years of 
engineering experience. And, you have this big 
additional advantage: Sales and Service facilities 
are available through a coast-to-coast network of 
leading industrial distributors. 


Contact your local Lincoln Distributor for experi- 
enced help in solving your plant operating and 
production problems. 


Write for new Lincoln Catalogs, Nos. 80-1, 811-R. 


' IN aN: : 
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Scrap Handling Speeded 
By New Automatic Shear 


FINAL TESTS are being performed 
on a new automatic scrap shear 
designed and built by Clearing Ma- 
chine Corp. The new shear is ex- 
pected to perform the same amount 
of work as the combined output 
of 5 or 6 alligator-type shears com- 
monly used in the scrap industry. 
In addition to substantially reduc- 
ing the manpower required to han- 
dle scrap, the machine will virtu- 
ally eliminate the need for torch 
cutting in the yard. 

Towering two and one-half stories 
high, the 600-ton shear is fully 
weather-proofed for outdoor opera- 
tion. The unit will handle mild 
steel scrap in diameters up to 534 
inches or in plates up to 11% inches 
thick. Scrap is sheared into given 
lengths which are adjustble in 6- 
inch increments from 6 to 48 inches. 
The machine output is rated at 30 
tons of heterogeneous scrap per 
hour. 

From the front, the scrap shear 
looks similar to a large Clearing 
hydraulic press. The similarity 
ceases at the rear of the press which 


LOCATED behind the shear blades are 
the loading hopper, feed box, and ram 
While the ram feeds material through 
the shear blades for cutting to preset 
lengths, the loading hopper on the right 
s filled with another load of railroad 
scrap. 
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Dump into feed box 
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Return hopper, close lid 
compress load 
a 
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Feed material, shear 
and reload hopper 


AUTOMATIC scrap shear built by Clearing Machine Corp. cuts lengths of steel scrap 


into short pieces for shipment back to steel 
dumps 8-ton loads of scrap into feed box and a hydrav 


under the cutting blades 


mills Hopper at left rear of machine 
ram pushes the material 


Alongside the photograph is shown a diagram of the se 


quence of operations performed automatically by the machine 


contains automatic scrap loading 
and feeding equipment. A 22-foot 
long hydraulically-actuated hopper 
is used to load large pieces of scrap 
into a feed box leading to the shear 
blades. A lid closes on the feed box 
compressing the scrap, and a hy- 
draulic ram pushes the material in 
predetermined steps through the 
shear blades. 

Operation of the scrap shear is 
relatively simple. While the ma- 
chine is automatically processing a 
previous load through the closed 
feed box, a new charge of scrap is 
loaded into the hopper with a mag- 
netic yard crane or other mechan- 
ical means. When full, the loading 
hopper holds 8 tons of scrap. At 
the conclusion of the previous ma- 
chine cycle, the feed box ram re- 
tracts and the lid opens to receive 
the next charge. The operator push- 
es a Start button which actuates 


the hydraulically-operated hopper 
causing it to rise and dump the 
new load into the feed box. As the 
hopper automatically returns to its 
original position, a lid closes over 
the feed box and compresses slight- 
ly oversize loads with a downward 
pressure of 95 tons at the center of 
the cover. 

The hydraulic ram then moves 
forward a preset distance equal to 
the length of cut and pushes a load 
of scrap under the shear blades. 
At this point, hold-down clamps im- 
mediately to the rear of the cut- 
ting blades descend on top of the 
scrap and lock the material firmly 
in place to resist upward move- 
ment during shearing. The four- 
section, inverted “V” shear blade 
then descends and shears the scrap 
to the preset length. As the blade 
rises from the cut, the hold-down 
pressure is momentarily released to 
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allow the ram to move the charge 
forward for the next cut. This cycle 
continues until the feed box is emp- 
ty and the ram retracts to its start- 
ing position. 

The hydraulic ram incorporates 
an automatic speed change mecha- 
nism to speed up the cyling of the 
machine. At the start of the push, 
the ram closes at a speed of 510 
ipm until a pressure of 70 tons is 
built up. At this point, the speed 
automatically reduces to 255 ipm 
until a pressure of 180 tons is 
reached. From 180 tons to 600 tons, 
the ram operates at 85 ipm. When 
the feed box is empty, the ram au- 
tomatically retracts at the initial 
speed of 510 ipm. 

Based on cutting mild steel scrap 
into 18-inch lengths with a 4-inch 
intermediate ram pressure of 180 
tons and a 2-inch full pressure of 
600 tons, one complete cutting cycle 
will take 12 seconds. At this rate 
the automatic scrap shear will cut 
a full load in three minutes. After 
cutting, the scrap can be stock piled 
or loaded directly into railroad cars 
by conveyors or a magnetic yard 
crane. 


Conference Studies Automation 
In Liquid Pipeline Industry 


JOINT CONFERENCE was held 
in January between committees 
representing the Instrument Society 
of America and the American Pe- 
troleum Institute to discuss means 
of applying automation techniques 
in the liquid pipeline industry. 
The Liquid Pipe Line Committee 
of ISA and the Automation Com- 
mittee of API met to co-ordinate 
their respective 1958 project sched- 
ules in order to eliminate duplica- 
tion of effort and to determine areas 
in which mutual assistance could be 
provided. Prime objective of the 
joint conference was to promote a 
standardization program and de- 
termine a method of distributing 
information concerning the eco- 
nomic application of automation in 
the industry. Objectives for 1958 
include the preparation of state- 
ments of pipeline industry opera- 
tional problems and the preparation 
of recommended procedures for in- 
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TIME-CONSUMING assembly operations in semiconductor production are now performed 
automatically on a diode sealer machine developed by the Commercial Equipment Div 


Raytheon Mfg. Co 


indexing machine assembles parts in the following steps: 1 


feeds diode can to escapement 
trodes on dial feed 


The automatic machine produces 1500 finished diodes per hour 
which is equivalent to the work previously performed by 18 operators 


The dial-type 
Vibrator type hopper 


2. Escapement releases cans into hollow lower elec 
3. Cans index to filling position 


4. Silicone oil meters into 


cans. 5. Diode stems feed on track across top of table and into fixture which inverts 


the stems and inserts them into cans 


6. Unit is hermetically sealed by welding in o 


standard welding head built into the machine 


struction manuals, drawings, com- 
munication channels, instrumenta- 
tion, and control equipment. 

The API Automation Committee 
also outlined their 1958 program 
which included an industry survey 
on pipeline automation, reports on 
significant developments and indus- 
try trends in automation, and a 
bibliography on automation of pipe- 
lines. 

Membership of the two commit- 
tees is composed of engineers from 
Platte, Sinclair, Cities Service, Inter- 
state, and Service Pipe Line com- 
panies. These engineers are re- 
sponsible for the application of au- 
tomation equipment to pipelines and 
are concerned with the standardiza- 
tion of techniques and proper dis- 
tribution of knowledge related to 
these activities. 


University Offers Diversified 
Automation Training Program 


QUESTIONS are frequently asked 
as to what are institutions of higher 
learning doing about automation. 
The College of Engineering of 
Pennsylvania State University has 
answered this question by offering 
an active automation program de- 


signed to keep engineers abreast 
of the latest developments in the 
field. 

The University is attempting to 
cover the field ranging from under- 
graduate study to aid to small in- 
dustry interested in automation. 
The program is currently offering 
an annual week-long automation 
seminar, an automation program to 
assist small Pennsylvania industry, 
an automation laboratory where in- 
dustrial organizations can receive 
research and development assist- 
ance, and an undergraduate auto- 
mation engineering course. 

Topics covered in the automation 
seminar include material handling 
and transfer mechanisms, automatic 
feeders and escapements, hardware, 
and automatic equipment and design 
techniques. To provide more spe- 
cific coverage of these and other 
problems, a series of half-day work- 
shops is included in the seminar. 


The undergraduate course in au- 
tomation engineering is conducted 
on a lecture-lab basis. Lectures 
cover the fundamental principles of 
automation and their use through- 
out industry. Theory is supple- 
mented by actual work in an auto- 
mation laboratory which currently 
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General Electric static control: 


easy 


to apply, virtually maintenance free 


Here’s a control device which functions as a relay— 
but without moving parts or contacts to service and 
replace. It’s a General Electric static control element. 
Its life is practically limitless, because length of life 
is independent of the number of operations performed. 
Maintenance costs and possible shutdown because of 
relay failure are virtually eliminated. 

The General Electric logic element is the heart of 
a static control panel. It performs the same function 
that a relay does in a conventional circuit—but more 
efficiently, more dependably. To apply just express 
the machine operations in logic functions and apply 
the proper static control logic elements. 
A major automotive manufacturer has designed 
several panels using G-E static control components. 


The electrical supervisor of their manufacturing de- 
velopment section says: “G-E components make 
planning static control relatively simple, and they’re 
practically fail-proof. One machine, where mainte- 
nance could be a real problem, was equipped with a 
static control panel about 12 months ago. To date, 
there hasn’t been an electrical control failure of any 
kind. We’ve already converted three machines to 
static control, and have immediate plans to convert 
several more.” 

Want more information on what static control with 
General Electric components can do for you? Simply 
call your G-E Apparatus Sales Office, or write Section 
733-43, Schenectady, N. Y., for Bulletin GEA-6578 
General Purpose Control Dept., Bloomington, Ill. 


Progress /s Our Most Important Prodvet 
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houses several different types of 
transfer systems, automatic ma- 
chinery, pneumatic and hydraulic 
equipment, machine tools being con- 
verted for automatic control, and 
a variety of feeders, controls, and 
hardware. Groups are formed con- 
sisting of three students representing 
mechanical, electrical, and industrial 
engineering. Each member of the 
group acts as consultant in his en- 
gineering field in solving problems 
related to the design of special de- 
vices for use in automation. The 
automation laboratory is also used 
by several small manufacturing con- 
cerns to solve a variety of industrial 
problems. 


Building Block Standardization 
Interests Auto Manufacturers 


CONFERENCES are being held be- 
tween representatives of the auto- 
mobile manufacturers and machine 
tool builders in an attempt to stand- 
ardize on dimensions for building 
blocks that make up production ma- 
chines. Representing the Ford 
Motor Co. are L. G. Ringholz, super- 
visor of Machinery and Equipment 
Utilization Section; H. C. Daum, 
manager, Machining Process Dept.; 
and I. F. Bellmore, senior buyer, 
Machinery Purchasing Dept. Com- 
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pleting the group are V. A. Wil- 
liams, automation consultant for 
Chrysler Corp., and R. R. Mitchell, 
contact engineer of General Motors 
Corp. 

The group is expected to complete 
its information gathering and have 
a set of standards ready for ap- 
proval by the middle of the year. 
One of its primary targets is stand- 
ardization on the machine tool work 
height dimension. Other problems 
being discussed during the meetings 
are the standardization of mounting 
and attaching patterns to provide 
interchangeability of basic compo- 
nents and units between different 
manufacturers. 


Railroad Car Wheels Machined 
On Automatic Transfer Machine 


MANUFACTURE of railroad car 
wheels will be automated in a new 
transfer machine being built by 
Kearney & Trecker Corp. for Stand- 
ard Steel Works. The 118-foot long 
machine will be delivered the latter 
part of this year and will produce 
finished wheels at a rate of one 
every 90 seconds. 

In the past railroad car wheels 
have been machined on individual 
tools. In the new transfer machine, 
the wheels will be automatically 
transferred, in a vertical position, 
through eight stations at which the 
following operations will occur: 
Loading, rough boring, facing, turn- 


ing, inspection, and unloading. The 
control system will allow the entire 
line to be operated as an_ inter- 
locked unit or enable each machine 
and intermediate unit to be operated 
individually without affecting the 
rest of the line. 


Commerce Department Forecasts 
Annual Instrument Sales Rate 


SCIENTIFIC and industrial instru- 
ment industry will maintain an an- 
nual sales rate of approximately 
$3 billion during the first half of 
1958 according to a forecast re- 
leased by the Scientific, Motion Pic- 
ture, and Photographic Div., Busi- 
ness and Defense Services Adminis- 
tration, Department of Commerce. 
In the second half of 1958, the an- 
nual rate is expected to rise suf- 
ficiently to bring the total year’s 
sales to about $3.25 billion. This 
will be a small increase over the 
1957 annual sales rate of approx- 
imately $3 billion. 

Analysis of the trend within the 
instrument industry over the past 
eleven years formed the basis for 
the forecast. Sales figures for this 
period were correlated with expendi- 
tures for new plant and equipment; 
Department of Defense expenditures 
for aircraft, guided missiles, com- 
munications and electronic equip- 
ment; and government expendi- 
tures for increase of research and 
development facilities. These areas 





BELT CONVEYORS are easily converted to versatile magnetic conveyor-elevators by means of a new system of bolt-together magnetic compo 
nents manufactured by Eriez Mfg. Co. Available in various standard lengths, shapes, and magnetic strengths, the conversion units consist of 


4 inch wide ‘‘rails’’ formed by joining face-plates of powerful permanent magnets 


Installation is made by placing the units beneath new or 


existing conveyor belts. The magnetic field penetrates the entire working surface of the moving belt causing ferrous objects to adhere firmly 
to the belt while traveling at high speeds up and down steep inclines, around curves, or suspended from the under surface of the belt. Left 
picture illustrates a beer process line where cans are turned end-for-end around a magnetic pulley before dropping by gravity to a lower 
conveyor belt. In the center picture machine screws are carried up a steep incline—as much as 90 degrees—for entry into a packaging mo- 
chine on another floor. The same system can be used for transporting small objects in the reverse direction. In the right picture food pack- 
ages are suspended from the lower side of a belt conveyor and are speedily and safely carried to a labeling operation. 
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THE TOOLS OF AUTOMATION 
ARE BUILT BY AUTOMATION 


As a builder of the tools of automation, Reliance Electric and Engineering Com- 
pany has applied the best principles of this formula in designing an automated plant. 


The new Ashtabula, Ohio Plant of Reliance which began full production early 
this year, represents an entirely new concept in efficient manufacturing of electric 
motors from 1 to 40 hp. 


Techniques of automation were not considered feasible for relatively short run 
production, such as encountered in the manufacture of industrial electric motors. 


Reliance engineers, working with many suppliers, designed and built a plant 
that is so flexible even single order lots can be run economically. 


Automation afforded the most economical solution, providing fast production 
to meet customer specifications and maintaining the Reliance high standard of 
quality. 
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DEPT. 347A, CLEVELAND 17, OHIO 
CANADIAN DIVISION: WELLAND, ONTARIO 
Sales Offices and Distributors in principal cities 
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HORSEPOWER FOR 
AUTOMATION 
BY RELIANCE 


This transfer machine, typical of 
machinery now in use at Reliance, is 
powered by 33 Reliance A-c motors. It 
is capable of machining 36 different 
motor frame castings at rates up to 70 
units per hour. 


A Reliance V*S Drive increased the 
production of this machine by provid- 
ing a variable speed feed drive for the 
milling station, furnishing exact cut- 
ting rates and rapid tool traversing. 

The transfer machine does the work 
of a milling machine, 11 vertical turret 


lathes, a multiple spindle drill and a 
five-spindle drill. 


If you would like further information 
on Reliance Drives for any type of ma- 
chinery, write for Bulletin A-1555-B, 
““Widening the Horizons of Automation’. 
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of expenditures are significant to 
the instrument industry since they 
are closely related to instrument 
sales. 

Expenditures for new plant and 
equipment are expected to be about 
$2.5 billion below the 1957 level. 
However, petroleum and public util- 
ities industries, which are relatively 
large users of instruments, plan to 
increase their plant and equipment 
expenditures substantially in 1958. 
This factor tends to offset the nega- 
tive spending by other industries. 

Government spending for guided 
missiles, electronics, and communica- 
tions equipment are expected to in- 
crease substantially in 1958. How- 
ever, a time lag will be evidenced 
between the time contracts are let 
and the time instruments are placed 
on order. 


Data Processing System 
Abstracts Technical Articles 


INITIAL progress report has been 
made by International Business Ma- 


chines Corp. on a method for pro- 
ducing abstracts of scientific and 
technical articles by using an elec- 
tronic data processing system. The 
research project was initiated to 
develop means for faster and more 
efficient communications among the 
world’s scientists. 

In the machine abstracting tech- 
nique under development, the se- 
lected article is first punched on IBM 
cards and then transcribed to mag- 
netic tape for introduction into a 
data processing system. A computer 
in the system reads the magnetic 
tape and determines the significance 
of words by measuring the fre- 
quency of usage and the frequency 
of combinations and couplings. Us- 
ing a set of instructions stored in 
the computer, the machine makes 
a table of values of word usage 
and placement and awards a sig- 
nificance factor to each sentence 
in the article. Depending upon the 
degree of these factors, the com- 
puter will select several of the 
highest ranking sentences and print 
them out. 

The advantage of machine ab- 
stracts is that the original and only 
the original statements of the 


14 


authors appear in the abstract and 
are not subject to misinterpretations 
by human evaluators. The selec- 
tion of the key sentence or sentences 
is made through mathematical anal- 
ysis, and a constant standard of ab- 
straction is provided. By glancing 
at the key sentences provided by 
the system, an engineer or scientist 
can determine quickly the value of 
the complete document. 


Annual ASTE Tool Show 
To Be Held In Philadelphia 


ELI WHITNEY Memorial Lecture 
at the yearly meeting of the Ameri- 
can Society of Tool Engineers will 
be delivered by D. J. Davis, vice 
president-manufacturing of the Ford 
Motor Co. The annual ASTE Tool 
Show and Meeting will be held in 
Philadelphia’s Convention Center 
May 1-8. 

In making the announcement, 
Harold E. Collins, president of 
ASTE and foreign operations man- 
ager of Hughes Tool Co., stated 
the purpose of the lecture: “Each 
year the honor of delivering the 
Eli Whitney Memorial Lecture is 
awarded to an outstanding con- 
tributor to industrial progress whose 


achievements and professional serv- 
ice have emulated those of the 
teacher - poet-mechanic-lawyer-bus- 
inessman whose name we hope to 
perpetuate in this series.” 

At the special luncheon being held 
in his honor, Davis will speak from 
his experience as a top-level engi- 
neering executive. In his lecture, 
entitled “Planning For Profit,” he 
will discuss some of the more serious 
relationships between economics, 
manufacturing, and the science of 
management. 

The theme for the 26th ASTE 
Annual Meeting will be “Tooling 
For Competition.” One of the sev- 
eral papers discussing automation 
will be delivered by J. C. Keebler, 


managing editor of AUTOMATION. 


Two Billionth Electron 
Tube Produced By RCA 


TRAVELING-WAVE tube was the 
two billionth electron tube manu- 
factured by Radio Corp. of Amer- 
ica in twenty-eight years of tube- 
making. During this period RCA 
has produced enough entertainment- 
type receiving tubes and picture 
tubes to equip 1714 million tele- 
vision sets and 300 million radios. 
The remainder of the two billion 


INNER and outer raceways for ball bearings are honed on a new line of multiple 


spindle machines developed 


and manufactured by Micromatic Hone Corp. The 


machines are designed with either 3 or 5 spindles, depending on the bearing size. 
The entire operation is automated and includes automatic loading and ejection, auto- 


matic cycling, and automatic feeding of abrasives. 


ment, the machine stops automatically. 
machine. 
arbors are directly below the bridge. 
inner bearings is 500 rings per hour. 


When abrasives require replace- 


Illustrated is a close-up view of a five spindle 
The automatic loader and ejector is in front of the tool bridge and tapered 
Production on this machine finishing No. 8 
Output will vary from this figure depending 


on the size of the bearing and the condition of the rings as they come to the machine. 
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Save 27% or more in cost... 


JOB RATED, MODEL" J” 


SEVERE MODERATE YOU SAVE THIS % IN 
OPERATING OPERATING PRICE OVER STANDARD 
CONDITIONS | CONDITIONS | 2000-3000 PSI CYLINDERS 


27% 
: 28% 


32% _ 


35% _ 


_ 37% 

_ 43% __ 
50% _ 
VF 
76% 

Not Available in 
2000-3000 PSI 





rT seals, design, and safety se? in» 
eee MLR emg lee. a y 
Model *‘H” Line for 3000-5000 psi service. - 


SEAL FAILURE MEANS CYLINDER FAILURE! 


1. No seal made of synthetic rubber is compatible with even 50% of available, 
commercial, petroleum base hydraulic fluids. 


MILLER Uses All Teflon* Seals to Eliminate External Oil Leakage because 
Teflon is impervious to all known hydraulic fluids, even fire-resistant types. 


TEFLON SHEF SEAL 
At Tubing Ends 


No blind assembly. Is 
Shear-proof 
Heat-proof 
Extrusion-proof 
Fluid-proof 


TEFLON Seals On Piston Rod 
And Bushing 


Teflon rod flange seal re- 
quires no adjustment. 
Teflon bushing seal is 
shearproof. Teflon wiper 
keeps dirt out. 


TEFLON Seals On Ball Check 
And Adjusting Screw 


Non-protruding, self- 
locking, cushion adjust- 
ing screw interchange- 
able with ball check 

for easy access. 


MILLER Uses Resin-Impregnated Leather Piston Cup Seals because 
they are compatible with petroleum base fluids and some fire- 
resistant types. Teflon cups available at small extra cost. 


2. Nicked or scored piston rods cause seal failure 


MILLER Uses Case-Hardened Chrome-Plated Piston Rods 
because they prevent nicks, scoring and rust. 


OTHER MILLER QUALITY FEATURES 

© Rust-Resistant Surfaces 

@ Interchangeable, Space-Saving Square, 
4-Tie-Rod Design 

* Precision Honed Barrels 


2015 N. Hawthorne Ave., Melrose Park, Illinois 


Hydraulic Cylinder 
Tubing End Seat 


PAT APPLIED FOR 
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NEW! pn : umatic tran 3 | tting tachometer 
aes | ; with 
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DIRECT 
LINEAR 
SIGNAL 


pln aoe rnnteae 


the 

Foxboro 
Type 16A 
Pneumatic 
Speed 
Transmitter 


® At last — a tachometer with 3-15 psi air signal directly pro- 
@ mounts in any position portional to rpm! Speed changes are recorded on a uniform- 
@ accurate to +1/2% across entire range scale chart. Accurate measurements of rpm are easy to read 
© adjustable span and zero throughout the entire range. No crowded bottom scale! 


@ Dust-tight gasketed case 


continuously purged The Type 16A Speed Transmitter is available for ranges 


© Low cost compared with other from 0-320 rpm to 0-5300 rpm. Full-scale accuracy of + 42% 


recording tachometers is consistently maintained. Small and light weight, it can be 


® Operates on simple force-balance mounted in any position — never needs lubrication. 
mechanical principle. 
For rotating equipment having wide speed variations, the 


: ; Type 16A is ideal. It's available for either clockwise or 
eee ree onematie counter-clockwise rotation, and can easily be incorporated 
recorder or controller, such as f . , 

Consotrol panel recorder shown below. into any present pneumatic control system. Write for full 
details. The Foxboro Company, 124 Norfolk Street, Foxboro, 
Massachusetts, U.S.A. 


OXBOR 


PNEUMATIC SPEED TRANSMITTERS 
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TWO-SPINDLE nutsetter is used by the O-Cedar Div., American-Marietta Co. to assem 
ble 1200 sponge mops an hour. An electrically-driven vibratory unit feeds two wing 


nuts to two airdriven nutsetters 


refill studs and activates the machine by pressing a foot valve 


The operator places a mop frame on the sponge 


The nutsetters descend 


and tighten the wing nuts to a predetermined tightness, and then automatically raise 


to permit removal of the completed mop 


The machine can be mounted on a bench 


or table and was developed by Thor Power Tool Co 


total produced consisted of indus- 
trial receiving and power tubes, and 
tubes for television cameras, oscil- 
loscopes, and microwave equipment. 

The record setting tube came off 
the assembly line at RCA’s plant at 
Harrison, N. J., and the event was 
witnessed by the company’s presi- 
dent, John L. Burns. “The Radio 
Corp. of America is proud to be the 
first electronics company in the 
world to manufacture two billion 
tubes,” Mr. Burns said. “The elec- 
tron tube is a basic component of 
all the equipment upon which our 
industry has grown. Through its 
ability to generate, detect, and 
strengthen electrical signals, the 
tube makes possible virtually every 
form of modern communications and 
home entertainment, as well as the 
complex electronic systems for busi- 
ness, industry, and defense.” 

Also at the ceremony with Burns 
was D. Y. Smith, vice president and 
general manager, Electron Tube 
Div. Smith explained that the RCA 
division buys goods and _ services 
from some 3000 suppliers, the ma- 
jority of whom are comparatively 
small businesses. “In manufactur- 
ing the 17!/, million television pic- 
ture tubes made to date,” Smith 
pointed out, “we required more than 
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150,000 tons of glass; . . . thousands 
of tons of stainless steel; 1500 miles 
of tungsten wire; and 14,000 miles 
of nickel and copper wire.” 

For nearly two decades, the bulk 
of RCA’s tube production was in 
home entertainment types. With 
the increasing use of electronic 
equipment by commercial and in- 
dustrial firms, RCA has expanded 
its line of tubes to provide more 
than 800 different types, ranging in 
price from less than 50 cents to over 


$20,000. 


Educational Grant Promotes 
Foundry Graduate Study 


HIGHLIGHT of the Foundry Edu- 
cational Foundation College-Indus- 
try Conference held in Cleveland 
during March was the announce- 
ment of a $100,000 educational 
grant from Wheelabrator Founda- 
tion to the F.E.F. In announcing 


the grant, James F. Connaughton, | 


president of Wheelabrator Corp., 
said that the major provision of 
the grant is to establish 50 fellow- 
ships of $1500 each to be distrib- 
uted during the next ten years. The 
remaining $25,000 can be used by 
F.E.F. for scholarships or other edu- 
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1. RECEIVING 2. PROCESSING 


METER---MANAGE---MONITOR 


1. Starting with receiving of all 2. Flexible F-M control systems 
raw materials, liquid and bulk, can be “fitted” to your require- 
Fairbanks-Morse electronic oe ments. You have widest selection 
process control can put your en- ee | of programming techniques— 
tire operation on a closely super- I : punched-card, tape, push-button, 
vised basis— automatically. ' etc. Fully interlocked, the system 
Weight data can be continually is completely safeguarded against 
fed to current inventory records. mechanical or human errors such 
Low supply level of any or all as “double” or “‘off-spec’’ batch- 
raw materials can automatically ing. Cycle of operations is easily 
| signal reorder requirements. adjusted or revised. 
Electronic Load Cell F-M Control Console 


SCALES « PUMPS + DIESEL LOCOMOTIVES AND ENGINES + ELECTRICAL MACHINERY + RAIL CARS + HOME WATER SERVICE EQUIPMENT « MAGNETOS 
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} 3. SHIPPING 


ec Cee | 


SURGE RAILROAD TRUCK 
STORAGE SHIPMENT SHIPMENT 


HOPPER SCALE 2 
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3. Throughout receiving, proc- 4. Every item of variable cost... profit 
essing and shipping cycles Pe. ...can be instantly determined as data 
you can establish visual and / A are fed automatically from all points 
or printed digital read-out in the F-M control system to centrally 
stations, maintaining all the aN located automatic typewriters, adding 
advantages of full informa- * . machines, billing machines and com- 
tion in every department. Ps puters. F-M has the equipment, ex- 
Each shipment can generate a perience and the proven ability to 
its own shipping weight automate your operations on a turn 
ticket as it arrives on the key basis. 

shipping dock. 


ations Printed @® FAIRBANKS-MORSE 
@ name worth remembering when you want the BEST 


FOR FREE AUTOMATION FEASIBILITY STUDY, WRITE: FAIRBANKS, MORSE & CO., CHICAGO, ILLINOIS 
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cational purposes. 
The Foundry Educational Foun- 
YOUR MANUAL MACHINES dation was established in 1947 by 
six organizations serving the found- 
ry field. It is dedicated to an ex- 
tensive program of fostering and 
.. WITH CONTROLS! improving education in foundry 
science, engineering, and operation. 
At the present time the foundation 
offers scholarship opportunities at 
17 universities throughout the na- 

tion. 

Applicants for the Wheelabrator 
Fellowship Program will be encour- 
aged to take graduate study in en- 
gineering, science, or business ad- 
ministration at one of the affiliated 
universities. Applicants in other 
fields and at other schools will be 
considered if the graduate study 
requested has an immediate con- 
nection with the foundry industry 
and is likely to benefit the cast 
metals industry to a significant de- 
gree. First recipients of the award 
will begin study in the Fall of 1958. 


Frozen Memory Unit 
Developed For Computers 
LOW TEMPERATURE physics re- 


dpi ta search work being conducted by 


a Le Le 


eevee Ramo-Wooldridge Corp. has result- 
OLS ed in the development of a high 
* Numerical speed computer memory element 


Controls . 7 
Sie which makes use of low tempera- 


ture superconductivity principles to 
achieve both storage of information 
and instantaneous switching. The 


Outmoded, manually-operated machines cost money, reduce production 
capacity and waste skilled labor. Modernize your existing machines 
with True-Trace machine tool controls—increase your ability to 
produce high quality parts economically. 

Our factory representatives from coast to coast, and three factory 
sales,. engineering and service centers are ready to show you how to 
increase production on your contoured parts or straight line machining 
... yet achieve close tolerances! Let us assist you with your contour 
machining problems. 

Before specifying ordinary controls, check all the facts .. . investi- 
gate... get expert in-plant recommendations. See why more True-Trace 
controls are used as original equipment by more machine builders than 
all other controls combined. Write for our new 24-page, illustrated 
bulletin SB-1—TODAY! 


“Sponsors of the Contour Machining Conferences”’ 


7 INCOMING inspection of transformers 
Ute! relays, resistors, transistors, and similar 
‘Sie items is performed automatically by a 

Cot eters Milling Heeds Mounting Grachete — tester manufactured by California 
echnical Industries. Single hole punched 

in the transformer section of the pro 

gram card schedules tests for primary 

impedance, winding ratio, and winding 


SALES CORPORATION polarity. By punching other holes, the 


values and tolerances for the transformer 


9830 E. Rush St., El Monte 36, California may be specified. Tests are made on a 
go/no-go basis and the tester indicates 
Branch Plants: 35 Urban Ave., Westbury, Long Island, New York ar wine: ok Wai demeanor 


2401 Eaton Lane, Racine, Wisconsin fies “‘Complete’’ at the end of a test 
Dealers in Principal Cities series. Circuitry is included for use with 


automatic handling equipment. 
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FREE YODER BOOKS OFFER “KNOW-HOW” 
ON ROLL FORMING -TUBE MAKING - SLITTING a 


HRM TS 


Structural, ornamental 


= 


and tubular shapes from 
stock up to thick. Sur- 
face finish, uniformity, 
stock selection and char- 
acteristics, plating prob- 
lems, production costs, 
end uses and applications. 
Auxiliary automatic op- 
erations including perfo- 
rating, notching, welding, 
coiling, embossing. 88 
Mev 4a pe tec ce 
illustrated. 


aia UL peas 


Ferrous or non-ferrous, 
electric weld, resistance 
and induction or gas types. 
NUPliMelae rte 4omeirtutaas 
Tooling, w elding, stock 
ranges, personnel train- 
ing, quality and tolerance 
control, speeds, power 
consumption, annual pro- 
duction rating charts. 64 
pages, fully illustrated. 


QW 
SEPA TLS on 


Operating techniques, 
time studies, analyses of 
operating cycles, coil han- 
dling, scrap disposal, 
selection of slitters and 
setting up of slitting lines, 
ratte meet ewe tile mae 
coilers. Advantages of slit- 
Shera tele Meh me Comeeli tert cs 
RSS “profit-point’”. 76 pages, 
al fully illustrated. 


Any or all of these books are free upon 
request. Send for your copies today. . . 
Ve 0 LIL LL 


THE YODER COMPANY 


5526 WALWORTH AVE. » CLEVELAND, OHIO 


ENGINEERING 


COLD ROLL FORMING MACHINES 


PIPE AND TUBE MILLS (ferrous or non-ferrous) 
ROTARY SLITTING LINES 


MANUFACTURING 
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EXACT WEIGHT 
MODEL 610 
NET WEIGHER 


Hayssen Model F 
Compak Automatic 
Packaging Machine 


EXACT WEIGHT® SCALES 


control accuracy in 
packaging machine 


Exact Weight Scales, incorporated in the Hayssen Automatic 
Packaging Machine, control each filling operation with accuracy 
heretofore unattainable. 


Wherever machines require automatic weight-control as part of 
their function, leading industries are turning to Exact Weight 
Seales. Integrated with milling machines, they automatically 
weigh, balance, pre-set the machine and check the finished 
product. 


Other Exact Weight equipment is contributing to higher produc- 
tivity and wider profit margins in automated machines for metal 
working, meat slicing and plastics weigh feeders. Write for 
complete engineering data. 


THE EXACT WEIGHT SCALE Co. 
907 W. FIFTH AVE., COLUMBUS 8, OHIO 


tn Canada: P.O. Box 179, Station S, Toronto 18, Ont. 


Sales and Service from Coast to Coast 


BETTER QUALITY CONTROL .. . BETTER COST CONTROL 
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INSTRUMENT construction system has 
been developed by Gap Instrument Corp 
to reduce time and cost in the develop 
ment of pilot model servo systems. The 
new system enables Gap to go from a 
rough schematic diagram to a compact 
finished unit suitable for field use in a 
very short time. The example shown is 
an elevation and azimuth rate-position 
servo used in a Signal Corps moon 
position prediction computer Past ex 
perience indicated that approximately 
300 hours expended over a 9-10 week 
period would be required to produce 
the elevation unit. Application of the 
system to this problem cut the expended 
hours to 35 and the elapsed time to 
3 days 


new device is called a Persistor and 
is a miniature, bimetallic, printed 
circuit which operates at a tempera- 
ture within a few degrees of abso- 
lute zero. 

The Persistor is a loop composed 
of segments of two metals, both of 
which are maintained in a super- 
conductive state at a very low tem- 
perature. One segment of the loop 
is of a metal so chosen that the 
passage of a small current through 
it causes it to change from its super- 
conductive to its normal resistance 
state. A subcritical current is in- 
duced in this loop and continuously 
circulates around it for an indefi- 
nitely long period. The direction 
of this current represents the infor- 
mation being stored and is deter- 
mined at any time by impressing 
an interrogating current pulse on 
the loop. The direction of the cur- 
rent in the Persistor is clearly in- 
dicated by the presence of a voltage 
pulse upon interrogation. 


Ultrasonic Fluid Measurement 


ULTRASONIC systems for exter- 
nal measurement of pressurized liq- 
uid within a pipe have been pro- 
posed by Navy researchers. Formu- 
lations for the flowmeters are de- 
scribed in a report recently released 
to industry through the Office of 
Technical Services, U. S. Depart- 
ment of Commerce. 

The research was undertaken 
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]. Fosmatic Jig Borer 2. Control Panel 3.1BM Card Reader 4. Automatic Tool Changer 5. Automatic Hole Depth Control 


World’s first totally automatic jig borer--by Fosdick 


Now, any jig boring operation can be completely best possible sequence of operations. Hole size 
programmed and controlled by punched cards and location are accurate to +.0001”, hole 
and tapes. This total automation is available depth within .002”. 


only on the Fosmatic Jig Borer, developed by SELECT THE DEGREE OF BORING AUTO- 


MATION YOU NEED. The above numerically 


controlled functions are available individually 


Fosdick and the International Business Machines 
Corp. 


HERE'S HOW IT WORKS: Once workpiece is or as a group. By controlling table and saddle 


. : . location only, your engineers can establish opti- 
loaded on the jig borer, the following functions wee g . P 


, n work sequence (eliminates leaving decision 
are controlled completely automatically — — Ree wi — F 
to the operator). By adding the other numerically 
Table and saddle locations controlled functions, you further eliminate errors 
Spindle feeds and speeds and lost time. On single piece jobs, as well as 
Feed depth precision production runs the result is lower 
: : cost per piece, considerable savings in set-u 
Spindle head height P P _ P 
. time and inventory, greater flexibility in sched- 
Automatic tool changing “ one 
uling. Often, jigs and fixtures are eliminated, 
Dimensions, feeds, speeds, etc. are charted by with their high cost and lead time. 
your Production Engineering Department, then A meeting with your Fosdick representative will 
tape or cards are punched (a simple clerical pro- help you quickly determine just how these 
cedure). Optimum programming can be achieved dramatic new methods can best serve your 
by using an automatic computer to establish the production needs. Write for Bulletin NC-P. 


THE FOSDICK MACHINE TOOL CO., CINCINNATI 23, OHIO 
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position or feed it faster 


WITH AN AUTOMATIC 


hopper-load elevating feeder 
eliminates costly hand operations, 
saves time and speeds parts flow 


SPECIFICATIONS — Model 3000 
Elevating Hopper Feed 


FEED]RATE: variable speed drive to match 
production rate of machine being fed 
WORK RANGE: rolling parts, 1" to 6" in 
diameter, 1/8’ to 2” in length. Sliding 
parts, 1/8’ to 2” in diameter, up to 6” long. 
Loading height is 62°’ 

CAPACITY: 18 or 25 cu. ft. hopper 

Overall floor space is 48” x 52’. 

DELIVERY ANGLE: 15° rolling parts, 30° 
sliding parts. 10° elevating angle 

DRIVE: 3/4 hp, 220/440V 60 cycle, 

three phase motor 


This multi-purpose feeder is just about the most versatile machine ever 
developed by Feedall. It provides in-process storage; elevates, orients and feeds 
work-pieces of wide variety in diameter and length. It handles both rolling and 
sliding parts. Typical are the varied parts shown above, merely suggesting the 
many versatile uses for this high-production unit. 

It’s fully automatic. Model 3000 replaces slow, time-wasting hand feed. The 
combination of magazine-loading and selectable speed permits continuous parts 
flow at any desired rate. It’s compact. The “complete-package’’ feeder is en- 
tirely self-contained and is simple to fit into existing facilities. J/’s a producer. 
Model 3000 has proved its reliability and profitable operation in scores of in- 
stallations. Construction is rugged; built for multi-million cycle operation. 


Useful features of the Model 3000 include: electronic controls for any 
timing cycle, readily adaptable design to fit many special feeding jobs, portable 
and simple to re-locate, and adjustable elevating angle for special purposes. 
Eliminate hand-feed, save operators and step-up production...with a 
Model 3000 Feedall. Full details are available in latest catalog, complete with 
estimating data sheet. Write for your copy today. Or if you have a special feed- 
ing problem, ¢end us sample parts and brief data. We'll do the rest, promptly. 


Producers of automatic feeding devices 
FEEDALL, INC., WILLOUGHBY, OHIO 


Feedall 


ELEVATING, BLADE, TUMBLE, VIBRATORY FEEDERS ¢ TRANSFER 
AND ELEVATING CONVEYORS ¢- SPECIAL SELECTOR DEVICES 
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after a literature survey disclosed 
no proved ultrasonic scheme in 
which the sound energy traverses 
fairly thick metal walls between 
sound source and receiver and the 
liquid. A flowmeter operating 
through the pipe walls could be 
used where the liquid is corrosive 
or under high pressure or tempera- 
ture. The report describes three 
proposed configurations for the 
flowmeter along with a block dia- 
gram of a suggested electronics sys- 
tem. Also included is a scheme for 
mechanical construction of two con- 
figurations. 


MULTIPLE dimension gaging system has 
been developed by Federal Products 
Corp. Unit shown consists of eleven 
modulor air-electric meter switches which 
are arranged so that the operator is 
required to observe only one large signal 
light to determine if a multiple dimen- 
sion part is within tolerance. Each in- 
dividual meter unit in the system is 
equipped with two lights which signal an 
off-size dimension—red for scrap and 
yellow for salvage. Indicator dials on 
the individual meter units will also show 
operator the exact amount of deviation 
from specified tolerance 


SPOTLIGHTING PEOPLE 


Vincent Kaye appointed director of 
research and development for Con- 
trol Engineering Co. . . . Claude B. 
Nolte appointed vice president in 
charge of product engineering and 
development and Everette M. Furr 
named factory superintendent of 
Barton Instrument Corp. . . . John J. 
Graham appointed manager, Oper- 
ations Administration, Industrial 
Electronic Products, Radio Corpora- 
tion of America . . . J. Lee Ferguson 
Jr. elected chairman of the board 
for J. L. Ferguson Co. . . . Harry G. 
Hilk appointed general superintend- 
ent of the Chicago Plant of Clear- 
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for automatic control of 
machining, gaging, classifying, 
segregating and assembling- 


of Bendix Aviation Corpor 
NT FOR MANKIND 


ACTURE AND MEASUREME 
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Photograph shows van being lowered to outside dock. It 
remains here until unloaded or loaded and dispatched. 


N automatic Cleveland Tramrail materials 
handling system operates over a street and 
railroad to serve three separate buildings. It 
carries materials back and forth between the 
plants without need of especially assigned oper- 
ators. The dispatching of materials is easily 
handled by men in the buildings along with their 
other work, since it is only necessary to press a 
push button to send a Tramrail carrier on its way. 
The Tramrail carrier travels up and down 
grades because the buildings are at different 
elevations. When it reaches its destination, it 
lowers at once, automatically. A warning bell 
sounds as it descends. 

Because of the time savings and elimination of 
need of many powered floor trucks and their ex- 
pensive maintenance, cost of handling materials 
between the buildings is very low. 

Cleveland Tramrail has engineered a wide 
variety of automatic materials handling systems. 
We stand ready to share with you the benefit of 
our experience. 


Automatic Handling Between Three Buildings 


Operation Costs Plunge Because of Time Saved 


__ MAIN HIGHWAY 
LL. orrice 1] | 
ao 


Loading a Tramrail carrier van with four floor trucks. 
Each has a load of 250 lbs. Depressing the proper 
button on the wall sends the van to either of the other 
two buildings. 


Write for free ‘‘Automatic Handling’’ booklet. 


CUEVELAND 4 TRAMRAIL 


o TL, Voom hemm aru Geum Vem lem Ula Ulam Ven Va Ua Ge 
Yi ace 


Overhead Materials Handling Equipment 


CLEVELAND TRAMRAIL DIVISION © THE CLEVELAND CRANE & ENGINEERING CO. © 1336 E. 290 ST. © WICKLIFFE, OHIO 
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MERCURY-ACTUATED indicating temper 
ature control is designed for all types 
of industrial applications and is offered 
by Partlow Corp. Accurate to within 0.5 
per cent of scale range, the controller 
will sense, indicate, and control proc 
esses and appliances between temper 
ature ranges of 30F to 1100F. It 
is available in ten different scale ranges 
and is equipped with a magnifying 
pointer having two hairlines for parallax 
sighting 


ing Machine Corp. . . . Calvin A. 
Burton appointed assistant to the 
vice president of systems for Lamson 
Corp. . . . Dr. Cuthbert C. Hurd, 
director of automation research for 
International Business Machines 
Corp., elected president of the board 
of trustees of the Foundation for 
Instrumentation Education and Re- 
search . . . A. James Edwards ap- 
pointed general sales manager for 
Electro Precision Corp. . . . Walter 
C. Weber appointed consultant on 
automatic production equipment for 
Standard Tool & Mfg. Co. 
Lester V. Wise appointed head of 
production and new products di- 
vision of Federal Business Products 
Inc. .. . Howard H. Deem appointed 
director of manufacturing for both 
Valvair Corp. and Sinclair-Collins 
Valve Co. Clarence Dykstra 
appointed sales manager for the 
Spanmaster Crane Div., Jervis B. 
Webb Co. . . . Donald W. Gunther 
named manager of the Youngwood 
Semiconductor Plant of Westing- 
house Electric Corp. . . . Richard 
A. Shaw named chief engineer of 
Neff Instrument Corp. . . . William 
H. Saylor appointed product man- 
ager of industrial control work of 
Norden-Ketay Corp. . . . Albert D. 
Unetic appointed general manager 
of the Acro Div., Robertshaw-Fulton 
Controls Co. . . . Everett Graven- 
horst appointed director of engineer- 
ing for the Fluid Systems Div., 
Waldorf Instrument Co. . . . Dr. 
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CYLINDERS 


AIR OR HYDRAULIC 


Designers get 3 Important 
Benefits by Standardizing on the 
Superior CARTER Design 


ie .83 
CARTER 
Isic 

ee me is 


cartridge rod bear- 
TT) 


SAVINGS IN SPACE—40% savings 
in space. Helps build more compact, 
functional equipment. Where other 
cylinders won't fit, Carter will! 


IMPROVES PRODUCT QUALITY 
steel locking ring Carter cylinders are stronger, more 
Ue ee Mallat ela) a 
of porte. efficient. Completely leakproof! 
Better performance, longer life. The 
finest cylinder for your product. 


ENGINEERING SERVICE and sales 
in 40 locations throughout the United 
States, Canada, Mexico, and Europe. 


2—Key type stainless 


3—Leakproof “O” Ring 
seal between head 
eT Moa 1L 


4—Precision honed 
heavy wall tubing— 
6 to 1 safety factor 


5—Spring loaded “V” 
packing on rod end 
ita} 


= 2 


FREE DESIGNERS’ FILE 


Details on air, hydraulic, valves, 


= 
built-in-valve types. All necessary 2 - eae 
data for designers. Sy » g 
j 


CONTROLS INCORPORATED 


FROM STOCK 
f i\ yy f | 2977 Bernice Road © Lansing, Illinois (Chicago Suberb) 
Phones: Lansing—GRanite 4-3305 * Chicago—BAyport 1-7186 


AIR CYLINDERS @ AIR VALVES © HYDRAULIC CYLINDERS 
ROTARY ACTUATORS @¢ SPECIAL CONTROLS 


Tle ee | 
LIEN is Os 
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Industrial 
Hydraulic 
Equipment 


for PEAK PERFORMANCE ADEL Hydraulic 
Valves and Pumps are setting new and ever higher 
standards for precision in manufacturing and efficient 
performance in operation. Following are but a few of the 
wide variety of models to meet all operating conditions. 


For 1000 psi service with rated capacities at 
1800 rpm of from 1.5 to 46.8 gpm. 


RASS 
wy pes 


Relief, Sequence and Unloading valves. 
Direct or remote operation, 50 to 1500 psi 
range. 


ot 
anes 


2 or 3 position detent. With or without dog 
or lever. Can be used as 4-way valve in small 
circuits. 1000 psi. 


——— 


eevee eeveeoeaeeeeeeeeet 


4-way valves with spring-centered, spring-offset, 
and 1, 2, or 3 position detent action. 1500 psi. 
Flows to 28 gpm. 


Compensated type maintains constant flow over 
wide differential pressure range. No drain line 
required. 1500 psi. 


eck 
Ginves 


Valves allow free flow in one direction only, 
Many variations available. 3000 psi. 


MISSOURI 

| Corby Supply Company 

1 St. Louis, Missouri 

j L. H. Monsees, 
Independence, Missouri 

| NEW YORK 

| Power Drives, Inc. 

& Buffalo, New York 
Tri-State Supply Company 
Brooklyn 33, New York 


A L PRECISION | 
PRODUCTS} ieee, 


A DIVISION OF GENERAL METALS CORPORATION 3 


el —, 


HUNTINGTON, WEST VIRGINIA 


Manufacturers of | MARINE & INDUSTRIAL 
HYDRAULIC CONTROL EQUIPMENT 


DISTRIBUTORS: 


ARIZONA 
Air-Draulics Company 
Phoenix, Arizona 
CALIFORNIA 
Haskel Engineering & Supply Co. 
Glendale 4, California 
Haske! Engineering & Supply Co. 
San Francisco 3, California 
CONNECTICUT 
Air & Hydraulic Engineering Co. 
New Haven, Connecticut 


INDIANA 


MICHIGAN 


Saginaw, Michigan 
MINNESOTA 


Edina Branch 


The Neff Engineering Co. 
Fort Wayne 3, indiana 


industrial Air & Hydraulic 


Equipment Company 
Detroit 15, Michigan 


Ringerud Equipment Co. 
Minneapolis, Minnesota 


Dayton 10, Ohio 

Wyatt Sales Company 

Clevaland 15, Ohio 
OREGON 

Russ Chamberlin Company 

Portiand 14, Oregon 
PENNSYLVANIA 

Frank T. Donnelly Company 

Pittsburgh 38, Pennsyivania 
RHODE ISLAND 

Lincoln Supply Company 

Pawtucket, Rhode isiand 


TEXAS 
Air-Draulic Equipment Company 
Houston, Texas 


Hydraulic Equipment Co. UTAH 


Robert Taylor & Sons 

Salt Lake City 10, Utah 
WASHINGTON 

Russ Chamberlin Company 

Seattle, Washington 
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Winston E. Kock named general 
manager of the Research Labora- 
tories Div., Bendix Aviation Corp. 
. George A. Kendall appointed 
divisional president and 
manager of Wickes Corp. 
Markus M. Epstein appointed chief 
engineer of Control Electronics Co. 
Inc. . . . E. J. van Dyk appointed 
general manager of Control Devices 
Inc. Carter L. Burgess elected 
president of American Machine & 
Foundry Co. Nathaniel B. 
Nichols vice president 
and chief engineer of Taylor In- 


general 


appointed 


strument Co. 


ROLLER way-bearings manufactured to 
close tolerances for use in precision moa- 
chine tool slides are available 
Tycho Mfg. Co. The new bearings will 
eliminate the 
slides and will 


from 


stick-slip characteristic of 
provide unlimited travel 
with constant accuracy. High unit ca- 
pacity is obtained through the 
52100 steel in all load 


use of 
carrying parts 


SPOTLIGHTING PRODUCTS 


Silicon photo-voltaic cells, which 
have a response time of less than 
20 microseconds, have been devel- 
oped by the Semiconductor Div., 
Hoffman Electronics Corp. The 
cells are self-generating, require no 
external power supply, and appli- 
cable for punched tape and card 
readouts, programming controls, pin- 
hole detection, remote switching 
controls, infra-red sensing, auto- 
matic counting, and heat detection 
. . . High temperature magnet wire 
for relay use has been developed by 
Secon Metals Corp. One type has 
a bonded refractory insulation rated 
for continuous use at 700F and in- 
termittent use of 800F. A second 
type has a ceramic insulation rated 
for continuous use at 1000F . 

Diffused base transistor which op- 
erates at high speeds unattainable 
by germanium-alloyed types is com- 
mercially available from General 
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TRANSFER MACHINES 


Change with Your 
Requirements 


PHONE ROCKFORD, ILLINOIS 3-4881 
TO HELP SOLVE YOUR PRODUCTION PROBLEMS 


GREENLEE 
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THIS MACHINE HAS BEEN 
REWORKED FOUR TIMES 


The “building block” idea of machine tool 
design has gained much popularity in recent 
years. Greenlee has long built such flexibility 
into their transfer machines. For example, the 
machine shown here has been modified 4 times 
in 11 years to accommodate changes in product 
design. Protect yourself from costly obsoles- 


cence. Ask Greenlee to show you how. 


2084 MASON AVE. 
ROCKFORD, ILLINOIS 





ata p 


now available with 
automatic interlock 


In such precision operations as auto- 
mation programming, you can now 
eliminate the risk of pushing more 
than a single button at a time. 

This new interlock feature is based 
on a simple arrangement of sliding 
cams. Only one button at a time can 
be depressed. This feature is available 
in all multiple-pushbutton assemblies 
(7, 10, 12 and 20 button arrange- 
ments). 

All “telephone-quality” advantages 
of Stromberg-Carlson keys continue 
as before. You may apply “make,” 
“break,” “break-make” and “make- 
before-break” combinations as _ re- 
quired. You get standard spring com- 
binations with Form A, C or D con- 
tacts—or you may order special strips 
of keys with intermixed contacts. 

Buttons are available in white or 
colors—blank or with letter or number 
designations. ' Ses 

For complete techni- 
cal data on Stromberg- 

Carlson Key Switches 
send for our illustrated 
Bulletin T-5002R. 


STROMBERG-CA 


A DIVISION OF GENERAL DYNAMICS CORPORATION 


Telecommunication Industrial Sales 
111 Carlson Road, Rochester 3, N. Y. 


Electronic and communication products for 
home, industry and defense 
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RIGHTS to manufacture a liquid filler machine have been purchased by Girdler Process 


Equipment Div., National Cylinder Gas Co., from Librascope Inc 


The machine will 


be built in various models with up to 36 stations and with both piston and gravity 


type fillers 


The 18-station, piston-type unit shown can be used to fill a variety of 


containers with materials such as soup, jelly, crushed fruit, petroleum products, liquid 


detergents, and baby foods 


Depending upon the size and type of machine, produc 


tion of up to 1000 containers per minute is possible 


Transistor Corp. The drift transis- 
tor differs from its germanium-al- 
loyed counterpart in that the emit- 
ter side of the base region has a 
greater impurity concentration than 
the collector side. This creates a 
built-in field which drives the 
charge carriers across the base region 
at a faster rate and enables the 
transistor to operate at higher fre- 
quencies. The unit has numerous 
electronic applications including use 
in television circuits, short wave 
radio, high frequency oscillators, and 
very high speed switching computers 

Electronic circuit sentry de- 
signed to minimize damage to pow- 
er-system equipment and improve 
service to customers by reducing 
disruption of current supply has 
been developed by Radio Corp. of 
America. The new unit is a fast- 
acting transistorized device utilizing 
the transmission of a tone signal to 
set in motion a series of relays 
which, in twelve thousandths of a 
second, actuate circuit breakers and 
isolate faulty high-voltage lines. The 
transistorized devices are operated 
by a utility’s standard fault-sensing 
relays. Upon detection of a fault 
in a power line, the relay transmits 
a tripping signal to its associated cir- 
cuit sentry transmitter. The latter 
instantly transmits the signal to all 


necessary sentry receivers which iso- 
late the damaged line from the net- 
work. 


SPOTLIGHTING PLANTS 


Conveyor Systems Inc. has occupied 
a newly constructed plant and office 
in Morton Grove, Ill. where it will 
manufacture special materials han- 
dling equipment as well as wheel 
and roller gravity conveyors, port- 
able belt units, and overhead trolley 
conveyors . . . Haydon Instrument 
Co. is a new concern which will de- 
sign and manufacture proprietary 
electromechanical devices such as 
high speed numeral counters and 
printed circuit motors . . . Lewis- 
Shepard Products Inc. has added 
75,000 square feet to its Watertown, 
Mass., plant for the assembly of 
fork lifts, walkie-type trucks, and 
electrohydraulic stacking equipment 
. . . Bryant Chucking Grinder Co. 
has become a subsidiary of Ex-Cell- 
O Corp. and will continue to manu- 
facture machine tools, thread and 
groove gages, surface plates, and 
components for computer systems 
in its new capacity . . . Composite 
Forgings Inc. has created a Special 
Machine and Fabrication Div. to 
design, fabricate, and _ construct 
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NO “STICTION’” 


Sensitive Response to any Pressure 


RIVETT 


SQUAREMASTER 


*"100” CYLINDERS Unfailing POWER 
for MILLIONS of cycles! 


Here’s sure power for unfailing cylinder op- 
eration. SQUAREMASTER 100’s are the 
world’s finest constructed cylinders—perform 
with 100% efficiency! 200 P.S.1. air to 500 BY POWER-GUARD CONSTRUCTION 
P.S.1. oil. Available in 7 mountings with 
standard dimensions, in 10 bore diameters, 
internal and external threading. Special 
models and cover combinations. Priced 
competitively; prompt delivery; meet all 
J.1.C. requirements. 


POWER-PACKED FEATURES PROTECTED 


1. Piston rod. Ground and polished alloy 
steel. Hard chrome-plated. 2. Piston rod bear- 
ing. Replaceable cartridge-type. 3. Piston 
packing adjusts automatically. V-block pack- 
ing minimizes friction. 4. Correctly stressed 
tie rods. 5. Cushion bushings. Bronze, floating 
RIVETT, INCORPORATED type. 6. Ports rotated to any 90° position. 


Dept. AU4, Brighton 35, Boston, Mass. 7. Steel covers. Take minimum’mounting space. 


*Initial High Coefficient of Static Friction 


Send for 
catalog. furnishes a complete power package 
Proof of 
SQUAREMASTER AIR AND HYDRAULIC — VALVES, CYLINDERS, POWER UNITS 
efficiency 
stated in these 


20 pages. Write today. wom ’ a! Fluid Power Association 
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Combination type laboratory mill. 
Can be used two-high or four-high, 
with driven back-up rolls. 



















Fenn Manufacturing Co. 
equips its precision rolling mills with 
Hi « S Speed Reducers and Gears 


Manufacturers of precision metal forming equipment, the Fenn people 
necessarily must buy carefully when selecting components from other 
sources. When it comes to speed reducers and worm and gear sets, they 
rely on Horsburgh & Scott. 

The Fenn rolling mills illustrated here are built to order for both 
production and laboratory use. H & S Speed Reducers are in evidence, 
sized to suit the need. H & S worm and gear sets are used in the screw 
down mechanisms. 

The rugged dependability of H&S products, helpful and flexible 
engineering service, and reliable delivery performance are principal 
values in a continuing profitable relationship . .. There’s a solution 
to your power transmission problem in the broad lines of gears and 
assembled units made by H & S. Write us, or contact your nearby H & S 
representative. 


































Special mill for rolling jet 
engine compressor blades. 






GEARS AND SPEED REDUCERS 
5112 Hamilton Avenue 
Cleveland 14, Ohio 
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EXTREME pressure gage which measures 
pressures up to 100,000 psi has been an- 
nounced by the American Instrument Co. 
Inc. The instrument is fitted with a 
dial face marked with 100 divisions, each 
of which represents 1000 psi. Gage fea 
tures a  heavy-walled, chrome-nickel 
molybdenum pressure tube which tends 
to curve under pressure and actuates the 
dial gage. Entire pressure tube is sur 
rounded by a cast iron case with a sheet 
metal back. In case of accidental over 
load, the sheet metal back absorbs the 
bursting energy and protects the oper 
ator 


heavy duty machines and automa- 
tion equipment . . . Parker-Hannifin 
Corp. has combined its Parker Rub- 
ber Div. and its Franklin C. Wolfe 
Div. into a new division called 
the Parker Seal Co. which will spe- 
cialize in the manufacture and sale 
of a wide range of rubber and met- 
al seals for fluid systems . . . Na- 
tional Pneumatic Co. Inc. has ac- 
quired Connecticut Telephone & 
Electric Corp., manufacturers of 
telephone and electronic equipment 

. American Measurement & Con- 
trol Inc. has been recently formed 
for the purpose of developing and 
manufacturing products in the in- 
strument and control field . . . De- 
sign is the name of a firm enter- 
ing the automation field which will 
specialize in the design and fabri- 
cation of orientation and feeding 
mechanisms. 


MEETINGS AND EVENTS 


April 14-16— 

First Joint Conference on Auto- 
matic Control Techniques. Meeting 
is sponsored by AIEE, ASME, and 
IRE, and will be held at Hotel Stat- 
ler, Detroit. Additional information 
is available from R. M. H. Berg, 
330 West 42nd St., New York 36, 
N. Y. 


April 14-17— 
American Society of Mechanical 
Engineers. Annual Design Engineer- 
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FIRST Electronically Controlled Towveyor . . . 
T ai f ) fm Fr tL + bn th 


Electronically controlled switching station—setting of ‘““Towmatic’”’ selector 
switch on each tow truck actuates Towveyor switches. Thus, trucks 
carrying finished products are automatically sent to shipping center and 
all other trucks are diverted to Towveyor at right. 


Slashes Handling Costs... 
Prevents Traffic Snarls . . . Speeds Production 


Johnson & Johnson, in designing their “Plant of To- 
morrow’’, gave major consideration to efficient materials 
handling. Required was a handling system providing: 
lower handling costs—smoother traffic flow—increased 
production—reduced manual handling—integration of 
materials movement in and between three buildings— 
automatic delivery of a variety of materials to many 
locations. 


After intensive study of a number of handling methods, 
J & J selected a Webb electronically controlled Tow- 
veyor as their basic materials handling system .. . it 
filled their requirements. 


In fact, all materials handling, in the two manufacturing 
buildings and shipping, centers around this 3624 foot 
Towveyor. To provide electronic control for movement 


JERVIS B. WEBB COMPANY 


SPECIALISTS IN CUSTOM CONVEYOR SYSTEMS 
8945 ALPINE AVENUE + DETROIT 4, MICHIGAN 


FACTORIES: DETROIT e« LOS ANGELES « ATLANTA e¢ HAMILTON 


CANADA . ENGLAND ° FRANCE ° BELGIUM ° 


AUSTRALIA 


of materials, each tow truck is equipped with a 19- 
station Towmatic selector switch—each station repre- 
senting a different location in the plant. Thus, by simply 
flipping Towmatic switch to desired station and lower- 
ing tow pin into Towveyor slot, the tow truck is started 
on its way—electronics take over and materials auto- 
matically travel to their destinations. 


Two other Towveyors located in shipping center wind 
through order-picking areas to provide at-hand-con- 
venience for personnel filling customer orders. Tow- 
trucks carrying filled orders are placed on these Tow- 
veyors for unescorted travel to loading dock. By 
automatically performing the multiple materials han- 
dling operations required in manufacturing, warehous- 
ing and shipping, Towveyors at J & J reduce manual 
handling—lower operating costs—speed production. 


For a detailed description of the 
Johnson & Johnson Towveyor system 
and its many benefits, write for 12- 
page Bulletin 28. 


Webb in-floor Towveyor and over- 
head Tow-Conveyor systems are com- 
pletely described and illustrated in 
Catalog 157—write for your free copy. 


ONT., 
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SECOND ONE— 
More to come 


SKINNER’'S NEW 2-V 


OF F E & 


VAY VALVE 


big capacity — high pressure 


Here’s the second new line of 
valves designed to answer your 
control ‘‘puzzles.’’ This new line, 
called the R Series, is a two-way, 
pilot-operated piston valve with 
\%” orifice and 4%” NPT. It is 
available normally open or nor- 
mally closed and operates on a 
pressure differential of 5 to 200 
PSI. This new R Series also in- 
cludes an Explosionproof line in 
normally open and normally 
closed construction. A normally 
closed version will be available 
soon to operate on pressures up 
to 1000 PSI. 

This new R Series uses the 
famous Skinner V5 Operator and 
will control air, water, oil and 
semi-corrosive media. The nor- 
mally open version can, on re- 
quest, be supplied with pilot ex- 
haust piped to body outlet port. 

A wide selection of coils—high- 


temperature, waterproof and 
standard—for common AC and 
DC voltages is available, and 
there is choice of electrical con- 
nections such as Automotive 
Terminals, Grommet and 
Conduit. 

The temperature range of this 
new line is —65° to 180°F 
Ambient, and —65° to 150°F 
Media. It is light in weight—only 
1% pounds—and can be mounted 
directly to the line by means of 
the 4” NPT. Distance between 
ports is 2 inches. 


For complete information about 
this new line of Skinner valves, 
please contact our Representative 
or Distributor near you—you’ll 
find him listed in the Yellow 
Pages. Or write us at the address 
below, Dept. 324. 


CONSIDER THESE 
OUTSTANDING FEATURES... 


Internal Parts—Stainless steel 
—give long, trouble-free 
service 


Coil—Continuous duty—10 
watts max.—UL-approved 


Body—Forged brass—dense 
metal structure 


Mounting—Direct-line—can 
serviced without removal 
from the line 


apalone —Explosionproof, 
anual Override, Electrical 


Bus ort 
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ing Conference and Show to be held 
at the International Amphitheatre, 
Chicago. Further information may 
be obtained from Clapp & Poliak 
Inc., 341 Madison Ave., New York 
17, N. Y. 


April 14-18— 

American Welding Society. An- 
nual technical meeting to be held 
at Hotel Statler, St. Louis. Annual 
Welding Show to be held at Kiel 
Auditorium, St. Louis. Further in- 
formation is available from Robert 
T. Kenworthy, 12 East 4lIst St., 
New York 17, N. Y. 


April 21-23— 

Metal Powder Association. 14th 
Annual Meeting and Powder Met- 
allurgy Show to be held at the Sher- 
aton Hotel, Philadelphia. Addition- 
al information is available from 
Kempton H. Roll, MPA headquar- 
ters, 130 West 42nd St., New York 
36, N. Y. 


April 22-24— 

Electronic Components Confer- 
ence. Meeting to be held at Am- 
bassador Hotel, Los Angeles, with 
conference theme of “Reliable Ap- 
plication of Component Parts.” For 
further information contact David 
M. Knox, Packard-Bell Electronics 
Corp., 12333 West Olympic Blvd., 
Los Angeles 64, Calif. 


April 28-Mayl0— 

Industrial Management Center. 
First Annual Industrial Packaging 
Training Conference to be held at 
Lake Placid Club, Essex County, 
N. Y. Additional information may 
be obtained from James R. Bright, 
Industrial Management Center, 56B 
Robbins Road, Lexington, Mass. 


May 1-8— 

American Society of Tool Engi- 
neers. 26th Annual Meeting and 
Tool Show to be held at Philadel- 
phia Convention Center, Philadel- 
phia. For further information con- 
tact Richard Gebers, Public Rela- 
tions Manager, 10700 Puritan, De- 
troit 38, Mich. 


May 6-8— 

Western Joint Computer Confer- 
ence. Meeting cosponsored by IRE, 
AIEE, and Association for Comput- 
ing Machinery to be held at Am- 
bassador Hotel, Los Angeles. Ad- 
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ditional information is available 
from David Parry, 6363 Wilshire 
Blvd., Los Angeles 48, Calif. 


May 7-17— 

United States World Trade Fair. 
Exposition of industrial and con- 
sumer commodities to be held at 
the Coliseum, New York. Further 
information is available from U. S. 
World Trade Fair, 331 Madison 
Ave., New York 17, N. Y. 


May 8-10— 

American Material Handling So- 
ciety. Western Material Handling 
Show sponsored by the Los An- 
geles Chapter of AMHA to be held 
at the Great Western Exhibit Cen- 
ter, Los Angeles. Additional infor- 
mation is available from Joe Dru- 
liner, 2807 Sunset Blvd., Los An- 
geles 26, Calif. 


May 12-14— 

Instrument Society of America. 
Annual Symposium of the Analysis 
Instrumentation Div. to be held at 
Shamrock Hilton Hotel, Houston, 
Tex. Further information is avail- 
able from H. S. Kindler, ISA Direc- 
tor of Technical Programs, 313 
Sixth Ave., Pittsburgh, Pa. 


May 26-29— 

American Management Associa- 
tion. National Packaging Exposition 
to be held at the Coliseum, New 
York. National Packaging Confer- 
ence to be held concurrently at 
Hotel Statler, New York. Addition- 
al information is available from 
Donald G. Keen, Press Relations 
Director, 1515 Broadway, New York 
36, N. Y. 


New Standard 


DIXON 
Ato Pesitiner 


a’ 


<2 saves 

@) TIME 
SIMPLIFIES 
"AUTOMATING 


SMALL PARTS 
| = 
* ASSEMBLY * 


\ OPERATIONS 


wy 


AUTOMATICALLY GUIDES PARTS 
OF \.” TO 3” O.D. SIZE AT RATES 
UP TO 6,000 PER HOUR 


The new Dixon Auto-Positioner com- 
bines three standardized units—(1) 
Automatic Air-Operated Positioner, (2) 
Automatic Escapement, (3) Mounting 
Structure. Because the unit is compact 
and fits into small space, it provides an 
economical solution for a wide range of 
small parts assembly. It has an exclusive 
sensing feature that automatically stops 
your machines when parts are missing 
or malformed. Auto-Positioners are eas- 
ily arranged at single or multiple stations 
with feeders, feed tracks, transfer or in- 
dexing tables. With properly tooled 
chucks, positioning punch, and proven 
feeder, parts are positioned at rates up to 
6,000 pieces per hour. Individual units 
or any combination of standard com- 
ponents available from stock. Tooled 
Auto-Positioners provided to suit needs. 


May be located at 
adjacent stations, 
only 34” apart for 
straight-line index- 
ing, or on 12-sta- 
tion dial with a 5” 
fixture radius. 


— 


WRITE FOR FREE DATA SHEETS 
New bulletins supply specifications 


ry, 
and application data on standardized [ Sm 

° A ae 
units now available from stock. = 


DIXON AUTOMATIC TOOL, Inc. 


2312-23 rd AVENUE 
ROCKFORD, ILLINOIS 


ee Me 
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Introducing the revolutionary new MAC 4-way 


Feature spool-within-a-spool design 


operate with unmatched 


efficiency .. . sell for about half the price of most other 2" to 14" 
valves .. . meet all J.I.C. specifications 


Designed around a revolutionary spool-within-a- 
spool, here are air valves the industry has long 
needed and wanted. 

They are tops for performance—operating at speeds 
equal to any known usage—with shorter stroke, 
direct operation and a highly efficient circular air flow. 


Also they operate on the low current requirements of 
minimum amplified circuits—needing just .8 amperes 
of inrush current. 

The valves are compact, too. They are about one- 
half the size of similar-use competitive valves (4” 
to 14") .. . sell at about half the price in single- 
solenoid models. You save even more in the double- 
solenoid models. 
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There are other savings. Fewer parts and simple 
design reduce maintenance. Integral conduit boxes 
connected by wiring duct permit optional wiring. 
Plug-in lead connectors speed up installation. The 
MACsolenoid—which operates up to 30 million 
cycles without appreciable wear—shaves replace- 
ment costs to a minimum. 


Check the other advantages at the right. Then 
contact a MAC representative or write direct for all 
details. The 4-Way Dual-Spool air valves are now 
available in %”, %”, 1” and 1%” pipe sizes. 
They are quality built throughout . . . meet or ex- 
ceed all J.I.C. standards . . . are fully tested and 


guaranteed. Pat. applied for on all valve features ©MAC 
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SPLIT-SECOND OPERATION—In MAC's exclusive Dual-Spool design, 
the inner spool operates through the core of the larger outer spool. 
The MACsolenoid energizes the inner spool, releasing compressed air 
to activate the outer spool. There is no lag between movement of 
either spool. Fast, sure operation is assured. 


SHOCK PROTECTED—The shock load of the main spool is dissipated 
through “shear"-loaded floating heads located at spool ends. The 
rubber cushions soften the impact, lengthen valve life. 


MECHANICAL AIR CONTROLS, INC. I} 


ARKANSAS 
Branch-Merwin Tool Specialists, 477 N. Bellevue, 
Memphis 5, Tenn., BRoadway 8-6102 


CALIFORNIA 
OAKLAND 8—The Rucker Co., 4700 San Pablo 
Ave., OLympic 3-5221 


SOUTH GATE—The Rucker Co., 4955 Firestone 
Bivd., LOrain 4-2521 


FLORIDA 


MIAMI SPRINGS—Aero Hardware & Supply Inc., 
4301 Northwest 36th St.. TUxedo 8-2414 


ILLINOIS AND IOWA 

CHICAGO 6—Walter Norris Engineering Co., Civic 
Opera Bidg.. 20 N. Wacker Dr., STate 2-2804 
INDIANA 

EVANSVILLE 14—Neff Engineering Co. 2509 
Washington Ave., GReenieaf 7-414) 

FORT WAYNE 3—Neff Engineering Co., Station A, 
P.O. Box 2001, 2339 Crescent Ave., EAstbrook 739] 


INDIANAPOLIS 2—Neff Engineering Co. 1955 
Central Ave., WAinut 5-531] 
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GET THE FACTS FROM YOUR NEAREST “MAC” REPRESENTATIVE. 


SOUTH BEND—Neff Engineering Co., 707 South 
Eddy St, ATlantic 7-5655 


MARYLAND (and Dist. of Columbia) 
BALTIMORE 18—N. B. Cochrane Co. 100 E 
20th St., HOpkins 7-4884 


MASSACHUSETTS (and New England) 
BOSTON 34—Electrical Apparatus Co., inc., 
1200 Soldiers Field Rd., STadium 2-7440 
MICHIGAN 

BAY CITY—fred Kober, 506 So. Chilson St, 
TWinbrook 2-2629 

FLINT 2—Kober Sales Engineering Co., 1115 
Root St., CEdar 2-7165 

WESTERN MICHIGAN—Everett Adams, 17212 
Sharon Road, Chesaning, Michigan, Victor 5-3446 


MINNESOTA 
MINNEAPOLIS 8—Air & Hydraulic Equipment 
Co., 15 E. 38th St., TAylor 3-6118 


MISSISSIPP! 
Branch-Merwin Too! Specialists, 477 N. Bellevue, 
Memphis 5, Tenn., BRoadway 8-6102 


MACSOLENOID CONTROLLED—The 


Dual-Spool’s proved MAC- 


solenoid has new waterproof plug-in wire lead connectors thot are 
not rigid-mounted . . . thus are vibration-proof. The solenoid and cover 
assembly detach in seconds without tools. Valve is electrically inoper- 
ative with the cover off. Tests at better than 600 cycles per minute. 


CIRCULAR AIR FLOW—In above double-image photograph, air 
space is illustrated: air circulates more freely, unhompered by right- 
angle turns. Valve provides full air flow throughout rated capacities. 


10030 Capital, Oak Park, Detroit 37, Michigan 


MISSOURI! 
ST. LOUIS COUNTY—Oscar E. Jost Co. P.O. 
Box 6, St. Ann, HArrison 8-4488 


NEW JERSEY 

(NORTHERN) Machinery & Machine Supplies 
Co., inc., 305 East 47th St, New York 17, New 
York, PLaza 8-0744 

(SOUTHERN) Automation Aides, 1618 Willow 
Ave. Philadelphia 26, LaMott, Pennsylvania, 
MElrose 5-5555 


NEW YORK 

BUFFALO 26—C. H. Tepas Co. 137 Lamarck 
Drive, Circle 3210 

NEW YORK 17—Machinery & Machine Supplies 
Co., inc., 305 East 47th Street, PLaze 8-0744 
OHIO 

CINCINNATI 2—Fluid Power Engineering Co., 
205 Keith Bidg., MAin 1-6640 

CLEVELAND $3 (PARMA)—Fiuid Power Engi- 
neering Co., 545] Broadview Rd., Florida 1-1199 
OREGON 

PORTLAND—The Rucker Co., 911 N. W. Hoyt St., 
CApito! 3-0205 
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PENNSYLVANIA 

PHILADELPHIA 26, LaMOTT—Automation Aides. 
1618 Willow Ave. MElrose 5-5555 
PITTSBURGH—Machinery & Machine Supplies 
Co., inc. 1307 Rutherford St, LEhigh 1-1235 
TENNESSEE 

MEMPHIS 5—Branch-Merwin Too! Specialists 
477 N. Bellevue, BRoadway 8-6102 

TEXAS 

DALLAS 35—Womack Machine Supply Co., 2010 
Shea Road, Fleetwood 7-3871 
WASHINGTON 

SEATTLE—The Rucker Co., 1000 4th Ave., South, 
MAin 2783 

WISCONSIN 

MILWAUKEE 17—Neff Engineering Co. 5856 
No. Pt. Washington Rd., EDgewood 2-1579 
CANADA 

MONTREAL—L. S. Tarshis & Sons, Ltd 450 
McGill St, Plateau 2963 
TORONTO—Trevor Babbs, National Time & 
Signal Co., 72 Shilton Rd. Agincourt. Ontario 
OXford 1-4857 
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Now! See why American Blower Gyrol. Fluid Drive 
is your best adjustable-speed investment! 


Comparison proves: Gyrol Fluid Drive protects 
against shock far better than friction-type 
drives; gives more accurate speed control; 
reduces maintenance! 


GYROL FLUID DRIVE 


Vortex of oil isolates shock. Stepless, adjustable speed 
is controlled by a simple, wear-free speed controller 


FRICTION-TYPE DRIVE 


Friction-type drive is subject to heat, wear, and tension. Mechanical 
connection transmits shocks. Speed control varies with wear. 


Compare—then specify Gyrol Fluid Drive 


FEATURE 


. Shock pro- 
tection 


. Maintenance 
record 


. Accuracy 


GYROL FLUID DRIVE 
Type VS Class 2 


Vortex of oil isolates 
shocks. 


Good—few wearing 
parts; extra-long serv- 
ice life. 


Simple, wear-free 
speed control. 





FRICTION-TYPE 
DRIVE 


Mechanical connection 
transmits shocks. 


Poor—multiple wear- 
ing parts; power trans- 
mitted by friction. 


Wear and tension 
affect control. 





. Service limit 


. Horsepower 
rating 


Unlimited — all Gyro! 
Fluid Drive ratings are 
for continuous service. 


Units available up to 
800 hp. 


Limited—service fac- 
tors influence  selec- 
tions. 


Units available to 100 
hp. 


Type VS Class 2 Grol Fluid Drives, compact and self- 
contained, come in sizes from | to 800 hp. Other classes 
handle up to 12,000 hp. Get full information today! Contact 
one of our 73 branch offices, or write: American-Standard,* 
American Blower Division, Detroit 32, Michigan. In 
Canada: Canadian Sirocco products, Windsor, Ontario. 


* 
Amenican - Standard and Standard ® are trademarks of American Radiator & Standard Sanitary Cor poration, 


American-Standard 


AMERICAN BLOWER DIVISION 


Circle 680 on Page 163 


AUTOMATION—April 1958 





Joanne Powers of General Motors Research Staff lights a cigarette as this 


1958 Chevrolet moves along with “no hands.” 
is testing the idea of electromagnetic vehicle guidance. 


This “breadboard” equipment 
System uses com- 


bined electronic computer and servosystem to take over steering control and 
follow a magnetic path produced by low frequency current in a cable beneath 


the concrete surface 


On The Road Ahead 


“ELEVATED superhighways with 
monorails suspended beneath them 
may carry motorists and 
train commuters in the year 2000 on 
a single rifle-straight ‘transportation 
core in the sky.’ This suggestion is 
made by General Motors and illus- 
trated by an operating model in a 
GM exhibit at the Brussels Uni- 
versal and International Exhibition. 


intercity 


Dreamboat? 
This is a trilevel vision. 
two levels are 


The top 
three-lane, elec- 
tronically controlled highways, each 
carrying vehicle traffic in one di- 
rection. Beneath the lower high- 
way is suspended a two-way mono- 
rail train system. 

The dream continues: “The en- 
tire trilevel ‘core’ is set like ladder 
steps between pairs of pillars which 
vary in height with the terrain to 
keep the ‘core’ straight. Eliminating 
curves and hills which are still 
present in most of today’s modern 
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superhighways, the ‘core’ would 
carry passengers ‘as the crow flies,’ 
fording rivers and urban areas and 
tunneling through mountains where 
necessary.” 


Dreams Come True 

The long, long trail that’s 
straight (not a-winding) into the 
land of these dreams must be viewed 
as a potent potential that may be 
a reality after the long, long night 
of waiting. After all, at the New 
York World’s Fair of 1939, GM pre- 
sented, in its “Futurama” exhibit, a 
highway forecast which accurately 
prophesied the limited access super- 
highway systems which are being 
built today. 

The trilevel highway would be 
ultrasafe because all vehicles would 
be under complete electronic guid- 
ance, an advanced form of the rig- 
ging that’s already running at the 
GM Tech. Center. 

The test track has a wire in the 


detroit dateline 


By JAMES C. KEEBLER 


Managing Editor 


concrete. There’s a low frequency 
alternating current in the wire, 
creating a magnetic field around the 
wire. The snooping is done by a 
pair of tuned pickup coils that are 
mounted on the front bumper of the 
car. The coils straddle the wire. 
Voltage present at the terminals of 
the coils depends upon strength of 
the magnetic field. If this slave 
auto moves away from the wire 
there will be a difference in voltage 
from one pickup coil to the other. 

This voltage difference is an input 
signal to an analog computer on 
the dashboard. The computer con- 
trols a servosystem that’s hooked 
to a modified power steering unit. 
Net result: automated driving. 

Such a system releases the driver 
to do other useful work while cruis- 
ing along. Need a fourth for bridge 
or a gin rummy partner! The lady 
in the photo is lighting a cigarette 
Most women drivers are accused of 
this sort of behind the 
wheel even without the benefit of 
electronic guidance. It’s the hand 
of Providence that keeps them alive. 

Lawrence Hafstad, the VP in 
charge of GM Research Staff says 
that this breadboard job is the 
hardware phase of a system dem- 
onstrated in model form in 1953 by 
Radio Corp. of America. Mean- 
while RCA had set up a test strip 
near Lincoln, Neb., with the road 
eauipment for a signal system. The 
GM control is looked on as the first 
building block in a more sophis- 
ticated system for controlling vehicle 
spacing, detecting location of cars, 
and providing signals for throttle 
and brake control. These functions 
would be necessary for the perform- 
ance level required in the core-in- 
the-sky approach. 


activity 


By dreaming dreams, by parti- 
cipation in the Automobile Manu- 
facturers’ Association Highway Po- 
licy Committee and in activities of 
the Institute of Traffic Engineers, 
the automakers acknowledge that 
there’s more to this business than 
just making wheeled vehicles to 
go down the road. Design and 
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building of the road ahead is im- 
portant too. The automotive en- 
gineer, highway engineer, and traf- 
fic engineer are all in the act and 
must all co-operate. 


Who Knows? 

Though the road ahead may have 
many imponderables—like whether 
or not there will be cores-in-the- 
sky or whether or not the Big Three 
will come out with small cars and 
get back into the low-price class— 
there’s one thing that’s sure as 
the national debt and that’s the 
road building job ahead. 

The government in Washington 
has committed a pile of jack to the 
task and the 48 states are writing 
contracts faster than Reuther is. 
This gives the automaker another 
phase of the transportation business 
to grow with—the manufacture of 
road-building equipment. 

This too is a big business in more 
ways than one. Not only are road- 
building machines needed in increas- 
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ing quantity but the components 
of the equipment take on such sub- 
stantial proportions that they are 
properly described by the word 
big. 

An interesting line of automatic 
cycling machine tools has been built 
by W. F. & John Barnes Co. to 
machine road-building equipment 
components. One of the principles 
of machinery arrangement used on 
four of these machine tools is that 
of a rotary index machine in reverse. 
Instead of indexing the workpieces 
around to the various cutter heads, 
as is customary on rotary indexing 
transfer machines, the workpiece is 
fastened to a slide and the cutter 
heads are mounted on the stations 
of the rotary table. 


Working Arrangement 

Operation of equipment of this 
layout involves an In and Out 
motion of the fixture slide alter- 
nately with an indexing motion of 
the table. Each time the slide 


CHAMF 
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Automatically cycling machine built by W. F. & John Barnes Co. to drill, ream, 
chamfer, and tap holes in welded steel cases which are components of road- 


building equipment. 


Two rotary index tables have five stations each. 


Fixture 


is shuttled back and forth between tables which bring each set of tools in turn 


into work position 
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approaches the table it presents the 
workpiece to a different set of cut- 
ting tools. This has some aspects 
of a turret lathe only it’s not spin- 
ning the work, it’s spinning the 
tools, and the tools are in multiple 
heads so that as many tools are 
working simultaneously as is feasi- 
ble. 

Variations on this theme of 
bringing the mountain to Moham- 
med include: 1. Two work slides 
attached to one rotary table. 2. 
Two rotary tables on opposite ends 
of one work slide. This latter ar- 
rangement is illustrated herewith. 

This is a big machine. Fixture sad- 
dle is mounted on 40-inch ways. 
Five-station rotary tables are each 96 
inches in diameter. Approximate 
weight of each table equipped with 
heads, motors, spindles, and bushing 
plates is 40 tons. 

Costs of capital equipment and 
floor space usually run high on 
machines for large workpieces. As 
opposed to doing this work in sep- 
arate machines, the first four ma- 
chines of this installation are es- 
timated to effect a 50 per cent re- 
duction in equipment costs and an 
80 per cent reduction in floor space. 

Hydraulic systems for such equip- 
ment are simpler because the ma- 
chines are designed with stationary- 
type heads (tapping heads are 
equipped with individual lead screw 
spindles). The only hydraulic actu- 
ation that is required operates the 
rotary indexing tables and the shut- 
tle-type work holding fixture. 


Load Saver 

Combining many operations in 
one machine gives important savings 
in work-handling time. It takes 3 
minutes to load one of these giant 
workpieces and 2 minutes to unload 
it. Therefore, the fewer loading 
and unloading operations in the pro- 
duction sequence, the more han- 
dling cost and production flow-time 
saved. 

Whether this type of multispindle 
equipment will find a place in the 
production lines of on-the-road ve- 
hicles as well as off-the-road vehicles 
remains to be seen. But on or off, 
the automakers are very much in 
the market for new techniques 
of improving their production proc- 
esses. Doing things automatically 
holds great promise on the road 
ahead for both drivers and the 
builders. 
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FARVAL— Studies in 
Centralized Lubrication 
No. 218 


Farval lubrication 
first choice for 
Hill-Acme Upsetter 


UILDING peak performance into 

their machines is a point-of-pride 
with Hill-Acme. That’s why you'll find 
Farval lubrication systems on H-A 
machines such as this upsetter. 


When the going’s rugged, with 
shock, vibration and wear trying to 
take their toll, Farval continuously 
guards 59 vital bearings. . . continu- 
ously delivers measured amounts of 
lubricant at regular intervals. 


More and more, machine designers, 
engineers and production men are 
turning to Farval for the kind of lubri- 
cation that spells uninterrupted, main- 
tenance-free production. Let us tell 
you more. Write for Bulletin 26-S. The 
Farval Corporation, 3265 East 80th 
Street, Cleveland 4, Ohio. 


On this 14-inch Hill-Acme Upsetter, Farval's timing 
cycle can easily be changed to conform with the 
service of the macnine. Amount of lubricant deliv- 
ered to each bearing is also adjustable. 


Wherever you see the sign of Farval— 

familiar valve manifolds, dual lubricant lines 

and central pumping station—you know a 

machine is being properly lubricated. ee 


6, 


pveny Brann’ 
EVERY wert 
’ | ’ 
Affiliate of The Cleveland Worm & Gear Company, soo 


industrial Worm Gearing. in Canada: Peacock Brothers Limited. a . 
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Reduce “Manufacturing Overhead” 
.»» by Going Overhead 


with AMERICAN MONORAIL 


educe indirect mig. costs An American MonoRail system will bring a 
liminate re-handling quick reduction in manufacturing costs 


amage to floors eliminated because it can do all the things listed at the 
tilize larger production units left. 
ontrol work flow 


celia grededtion Overhead handling puts your ceiling space 


to work—leaves your floor free of traffic— 

intnios enpdeyee fatigue helps you produce more efficiently in less 

ull use of plant cubage space. 

ain full use of floor space American MonoRail engineering consultants 
are available without obligation for the 

ut “down time” solution of your handling problems. 

vercome floor hindrance 

ecure flexibility in material movement Write for Bulletin C-1 illustrating hundreds 

punster loads without re-handling of successful MonoRail installations. 


ENGINEERED MATERIALS HANDLING 


13144 ATHENS AVENUE ae 
CLEVELAND 7, OHIO EQUIPMENT 


MEMBER OF MATERIAL HANDLING INSTITUTE AND MONORAIL MANUFACTURF?S ASSOCIATION 
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The FORWARD Look develops... 


AUTOMATIC CAR-A-MINUTE ASSEMBLY 
WITH WESTINGHOUSE DRIVES AND CONTROL 


This man helps direct a 1960-new control system engineered by Chrysler Corpor- 
ation and Westinghouse for unique material-handling methods. Utilizing more 
electrical power and exacting control, Westinghouse designed this system to 
automatically synchronize the flow and positioning of parts for assembly along 
51 conveyor lines. Here is a system, too, that minimizes unscheduled plant 
down time and many maintenance headaches. 

On the next five pages you'll see how Chrysler is perfecting “‘tomorrow’s” 
assembly ... today. Here are head-start ideas you can use, if you begin now 
to POWER-UP electrically. MP-3058 


voucan oe sure...ons Westinghouse swe 
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How do ivory fenders reach the ivory body shell on time and in position? 


MAGAMP-CONTROLLED AV DRIVES INSURE 


EXACT MATCH-UP OF BODY PARTS In this Plymouth assembly plant, two and one- 
half miles of floor conveyor and over five miles of 
monorail conveyor are synchronized to travel in 
unison. Transfer from one conveyor to another is 
completely automatic at hundreds of transfer 
points. For example, front fenders (above) travel 
to the right and left side of the body assembly 
conveyor, arriving at the assembly point exactly 
in step with a body shell of the same color. 








. 


ee 





Fe ee 


=p ully automatic, Magamp speed 
and position control can be operated 
manually if desired. Magamp is 
most ideally suited to automatic op- 
eration as it is a highly reliable 
static device requiring no mainte- 
nance and no warm-up time. 





Westinghouse Life-Line® Motors > 
are located on conveyor supports or 
below the floor for conveyor drives. 
Prelubricated bearings and rugged 
insulation protection require mini- 
mum maintenance. 


Westinghouse AV Drives provide the complete, 
adjustable voltage d-c drive and regulator system 
to power up and synchronize all conveyors. A 
synchro-tie transmitter on the lead conveyor, or 
an independently driven transmitter, is used as 
a master reference for all slave conveyor sections. 
The transmitter on each slave conveyor is used 
to signal exact conveyor position. A Magamp* 
regulator compares the master and slave synchro- 
tie signal and makes any necessary correction to 
hold each slave conveyor in step with the master. 


Y Conveyor AV Drive components are factory-assembled in free- 
standing cabinets centrally located in each plant zone. 





Pr : . i 


Exact control of the line speed is possible by 
means of incremental speed adjustment of the 
master synchro-tie transmitter. On multi-motor 
conveyor section drives, correct load sharing be- 
tween motors is insured by proper machine and 


control coordination. *Trade-Mark 


Next page—Static control memory helps schedule assembly. 


You CAN BE SURE...1F 11's \ Vesti nghouse 
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How is each body shell picked out of hundreds and prescheduled for color styling? 


CYPAK CONTROLS 
PUSHBUTTON SORTING, STORING AND TRANSFERRING 


Modern assembly means no manual handling at 
the Plymouth plant in Newark, Delaware. Ex- 
ample—-Cypak* control systems provide push- 
button handling for each body shell as it is stored 


and transferred through this 15-conveyor-line 
*Trade-Mark 





storage bank. Cypak takes full responsibility for 
storage and for removing each auto body in pre- 
selected order to meet paint shop scheduling. 
The operator at the console (below left) selects 
a storage line for each auto body by pressing a 
pushbutton. This initiates an indexing cycle which 
automatically follows through at all transfer points. 
At the other end of the storage line (below center) 
an operator selects the proper production mix of 
body style. Cypak 2utomatically indexes the body 





shells through each transfer point to the main 
conveyor. 

Cypak static control was selected for this mem- 
ory storage system because it is completely main- 
tenance-free. System reliability is extremely high. 


Next page—Control planning simplifies trouble shooting. 


you can BE SURE 


Cypak control elements are plugged into 
power channel busway to form compact 
system assembly for easy inspection. Wir- 
ing system diagram designates proper 
connections for tab connectors between 
top terminals. 
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How does electrical planning iimit down time? 


COORDINATED CONTROL 
AUTOMATICALLY TAKES RESPONSIBILITY 


ey | 
| | hie 


...to simplify trouble shooting 


Unscheduled down time is minimized because of careful plan- 
ning between Chrysler and Westinghouse engineers. Trouble 
locations are pinpointed by signals on panel-front diagrams 
(above left) of conveyor lines. A panel-front synchroscope 
(above right) is located on each AV Drive cabinet to keep 
electricians accurately informed of conveyor synchronization. 

Checks on the position-regulating system are made auto- 
matically. If a position error above tolerance occurs, the con- 
veyor will stop and postpone transfer until it is safe. 


... during shutdown and start-up 


you CAN BE SURE...1F ITS Cascade-type electrical interlocking prevents pile-ups wherever 
° KES a series of conveyors are running together. Any stop on one 
Westinghouse =); conveyor will stop all conveyors feeding into it. After the 
= first conveyor is restarted, the others will automatically re- 
start. The responsibility for starting and stopping conveyors 
is built in through advanced electrical planning. 
a Dy 
v ‘ If your production plans call for forward-looking material- 
handling drives and control, call your local Westinghouse 
sales engineer for expert counsel and experience, or write 
Westinghouse Electric Corporation, 3 Gateway Center, Box 
868, Pittsburgh 30, Pennsylvania. 


Circle 683 on Page 163 
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The New Trend 


As automation has come of age some subtle changes have 

taken place in industrial practices. Of key importance 

among these changes is the new approach to the engi- 
neering of productive operations. 


Today, unlike past practice, there is singular concern given 
the problem of precisely how a product is to be processed. 
The basic and necessary steps required to create profitably 
the desired end product have equal importance with product 
design itself. This key position of manufacturing engineering 
is strongly reflected in the greatly expanded programs of in- 
dustrial research in this field. 


Noteworthy attainments have emphasized the importance 
of careful analysis of the processing system prior to develop- 
ment of suitable equipment. As a result, the engineered pro- 
duction system is the modern trend. Manufacturing engineer- 
ing has taken its place as a vital segment of the industrial 
enterprise. 

In no small way, automation has been the catalyst in this 
reaction. Haphazard approach to conventional production 
operations seldom created a serious cost problem in past years. 
Experience with automated operations, however, has led to 
the need for careful development of the entire system into an 
organic whole. Unless the entire approach is carefully engi- 
neered, automation can be a flop. But, it has been found that 
this engineered approach to manufacture pays off regardless 
of the level of production contemplated. 


To develop really efficient production systems, calls for 
broad new thinking. Outmoded company practices such as the 
questionable policies of buying “pounds of machinery” or 
justifying machinery on the basis of operators eliminated, must 
be replaced by an open-minded attack on production prob- 
lems. Results can be well worth the effort. 


One production operation, on which five years and a 
quarter-million dollars were spent unsuccessfully, was put into 
effective service for only five thousand dollars and a few 
months engineering. In another instance, a line of products 
carefully re-engineered by automation specialists created sub- 
stantial savings with only minor upgrading of conventional 
equipment. 

The answer primarily lies in the fundamental approach 
to creative design of the production system itself. 


Automation manufacturing engineers have a key role to 
play in our industrial future. Regardless of the character of 
the operations to be performed, an automation engineering 
approach will provide the answer to more profitable operations. 


] 
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BASIC CONCEPTS IN SELECTING 


INTEGRATED 


MACHINE TOOL SYSTEMS 


Creation and production of individual automatic machining 
units has long been the backbone of the machine tool industry. 
Today, the industry is concentrating its talents on combining 
these highly automatic units into “packaged” production sys- 
tems. The basic concepts entering into the design of packaged 
systems should prove valuable reading to potential users of 


these systems. 


By W. F. JESSUP 


Supervisor, Automation Section, Engineering Service Dept., 


MILLIONS of words have been written about 

the word automation over the past few years 

and its meaning has gradually started to take 

a recognizable shape. Those who stand to gain the 
most value from its use are now seeking the ways 
and means of putting its principles to work for them 
Since automation is most often used in large 
manufacturing plants, it is in these plants that 
“future planning” groups are most active. These 
groups are comprised of people who are very in- 
terested in the direction and development of auto- 
matic techniques and philosophies. Fortunately for 
them, the manufacturers of metalworking equipment 
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Cincinnati Milling Machine Co., Cincinnati, Ohio 


are in the midst of a minor revolution in their 
attitude toward their role as suppliers of both equip- 
ment and know-how to industry. Since they have 
made great strides in developing individual manu- 
facturing units which will perform almost every 
conceivable task automatically, they have now turned 
their talents for creating production hardware to 
the job of creating integrated “packaged” auto- 
mation systems which will provide their customers 
with highly automated systems that have been en- 
gineered, tested, and debugged on the vendor’s floor. 
An advantage of this package approach lies in uni- 
formity of concept which can be maintained through- 


AUTOMATION—April 1958 











automotive transmission cases. 


Fig. 2—Typical Cincinnati in-line transfer system is used to mill, drill, and ream 
This system of integration is commonly called 





“Detroit type” of automation and is one of the oldest types of fully automated 


machine tool systems. 


out the entire system where all of the design work 
for the machining, handling, and control elements 
are conceived by one central group. 

Since the machine tool builders are asked to pro- 
vide automated systems for producing parts in all 
segments of the metalworking industry, there is 
certain to be a wide diversity of types of equipment 
to be integrated into the various systems. Conse- 
quently, their first responsibility has been to formu- 
late basic systems concepts which are universally 
applicable. In this search for basic concepts, two 
types of fully automated machine tool systems have 
emerged: The “selectable program” type and the 
“fixed program” type. 


> Program Types 


The selectable program type of machine tool auto 
mation is commonly known as the “numerically 
controlled” system. Equipment used in this system 
is currently in a very advanced state of development, 
but up to the present time is rather limited in ap- 
plication. Most applications are on individual ma- 
chines, and integration of such units into completely 
automated systems remains a problem for the future. 


Fig. 3—The system efficiency of an in-line transfer sys- 
tem is considerably less than the individual efficiency of 
any one of its components. This is due to ali units 
being forced to stop producing when any one unit in 
the system is down. 
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Fixed program type of automation is designed to 
perform a specific operation or a series of operations 
on an individual part or group of similar parts. In 
this system of automation, both the machining of 
parts and their transfer from station to station are 
automatic, and this system is commonly called “De- 
troit type” of automation. In a multitude of ap- 
plications in high production industries throughout 
the world, fixed program type of automation has 


OPERATING EFFICIENCY OF THE 
IN-LINE TRANSFER SYSTEM 





Individual unit efficienc 
(reflecting unscheduled downtime) = 
95% 


System Efficiency 52.2% 
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proved the feasibility of the principles of automation. 
There are two subdivisions within fixed program 
automation: The in-line transfer system and the in- 
dependent unit system. In some cases both systems 
are composed of units of special design; in other 
instances, particularly in independent unit systems, 
standard machines equipped with special tooling are 
used. 


> In-line Transfer System 


In the in-line transfer system of fixed program 
automation, parts are fed through a definite se- 
quence of in-line operations, Fig. 1 and 2. The sys- 
tem is set up in units, and all parts in process within 
a unit, or group of units, are transferred simul- 
taneously. Consequently, all parts must await the 
completion of the slowest operation before starting 
a new transfer cycle. This is the oldest type of 
completely automated machine tool system, and it 
was orginally developed as the natural evolution 
towards providing mechanical means of handling 
parts which, by their size and weight, fell outside the 
range of being handled expeditiously by human 
hands. 

One of the most serious disadvantages of this type 
of system is that the inherent inefficiencies of in- 
dividual machining units are compounded as they 
are tied together by a single parts transferring de- 
vice, Fig. 3. Its most important advantage lies in 
its ability to maintain a three axis orientation very 
accurately throughout the entire sequence of opera- 
tions. Over the years, since the inception of the 
idea of transfer type automation, the trend has 
evolved toward less and less machining units per 
single transfer unit and increasing use of automatic 
banking between groups of units. In order to 
arrive at maximum efficiency, this type of system 
may well evolve into a system made up of in- 
dividual units, with the transfer of the part from 
unit to unit also performing the function of storage 
banking. 


> Independent Unit System 


Another type of fixed program automation is the 
independent unit system which is set up so that each 
machine can cycle at its maximum rate. This sys- 
tem can be arranged for either straight-line flow of 
parts or for parallel flow of parts to the various 
units of the system. In either method, the machine 
cycling rate is limited only by the requirements of 
the machine operation and by the speed of the load- 


Fig. 4—In an independent unit system of automation, 
storage banks located between each operation allow 
each unit in the system to operate independently. Tool 
changes, adjustments, and maintenance of individual 
units will not affect the production of the system until 
banks downstream from the unit are empty. 
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Fig. 5—Another type of parts 
storage used with the inde- 
pendent unit system of auto- 
mation is the multiple con- 
veyor system known as paral- 
lel flow of parts. Each deck 
of the conveyor system is a 
continuous loop which re- 
ceives parts from one ma- 
chining unit and stores them 
until the next machining unit 
requires parts. 


Unit 2 


ing and unloading mechanism. With the exception 
of downtime, a machine is idle only when the up- 
stream banking unit signals that no perts are avail- 
able or when the downstream bank signals that there 
is no space for a finished part. Otherwise, each 
machine cycles continuously at its predetermined 
cycling rate. 

Straight-line flow of parts in an independent unit 
system is shown in Fig. 4. Required production for 
this particular system is 100 parts per hour. Since 
one unit in the first operation would produce only 
65 parts per hour, another unit was added to make 
a maximum capacity of 130 parts per hour for this 
operation. In the second operation a single unit 
making 125 parts per hour is sufficient to meet the 
required production. The same holds true for the 
third operation which has a capacity of making 110 
parts per hour. The fourth operation requires two 
units—each making 90 parts per hour for a total 
production of 180 parts. The fifth operation re- 
quires one unit cycling at 115 parts per hour, and 
the sixth operation uses three units of 40 parts each 
for a total output of 120 parts. 

Since the third operation at 110 parts per hour is 
the slowest, it will run fairly continuously while the 
other operations cycle intermittently. In this case 
it might seem reasonable to cycle all machines at 
the rate of the third operation. However, if ade- 
quate banking capacity is available for the third 
operation, it can continue to run during the down- 
time of any of the other units in the system with 
only a loss in bank capacity resulting from the 
stoppage. Then, when these units are again in 
operation, the excess in production capacity over 
the system rate—which all operations other than 
the third are capable of—will re-establish the original 
status of the bank capacity. This method of opera- 
tion adds to the system flexibility and allows the 
slowest operation to maintain continuous production 
as much as possible. 

To keep an independent unit system operating 
properly, a parts bank is necessary between each 
operation. These banks serve two purposes. 1. 
They equalize the flow between operations having 
varying cycling rates. 2. Provide a place for the stor- 
age of parts so that the line continues to operate 
even though one or more units are temporarily 
nonproductive due to tool changes, adjustments, or 
maintenance. When all units are operating, banks 
preceding the slowest operation will be full at all 
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times. The banks following the slowest operation 
will be empty except for parts in transit downstream. 
Since the third operation in the illustrated example 
is the slowest in the system, its production controls 
the rate at which finished parts are produced by the 
entire system. Consequently, the system as a whole 
must be provided with sufficient banking capacity 
so that the third operation will never be slowed 
down by a lack of parts to be machined or a lack 
of space in which to bank machined parts. A popu- 
lar idea concerning banks in an integrated system 
of this kind is that they are parts storage units, and 
as such, it is desirable to maintain them full. In 
actual operation it has been found that “space avail- 
able” to receive parts from an upstream unit during 
downtime of succeeding units is just as important as 
“parts available” for a downstream operation insofar 
as the actual capacity of the bank is concerned. 
Another type of flow used in an independent unit 
system is shown in Fig. 5. This is known as paral- 
lel flow of parts and consists of individual machin- 
ing units being fed by stacked banks in a multiple 
conveyor system. Each conveyor bank is in the 
form of a continuously running loop. The loops 
are mounted one above the other and run parallel 
to the line of machines they serve. The first ma- 
chine in this system is fed parts from an area out- 
side the system. After being machined in the first 
unit, the parts are transported into the lower con- 
veyor loop where they are stored until the second 
unit requires parts. 


The cycle continues with parts 
being taken from the lower conveyor loop into the 
second unit and then transported into the middle 
storage loop; from the middle storage loop into the 
third unit and back to the upper storage loop; from 
the upper storage loop into the fourth unit and 
from the fourth unit via conveyor to another proces- 


sing area. In the event a conveyor loop should be- 
come filled with parts, all machines preceding this 
loop will stop until space is again available in this 
loop. If a conveyor loop becomes empty, all suc- 
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ceeding machines will stop until parts are available 
in this loop. 


> Feedback Controls 


Banking, transfer, and loading devices in the in 
dependent unit system replace much of the physical 
effort formerly required on the part of the operator. 
Feedback controls, so essential to automation in this 
type of system, take over much of the routine check- 
ing and repetitive adjustment of the machine units 
necessary to maintain constant cycle time and 
dimensional accuracy. Feedback, or closed loop con- 
trols govern one of the most important functions 
for automated equipment—the function of self-regu- 
lation which is one of the features setting fully 


automated equipment apart from automatic cycle 
machine tools. 

Feedback controls allow the machine to sample the 
dimensions of the finished part and automatically 
adjust itself for any deviation from the required spe- 
cifications. Typical examples of machine units capa- 
ble of being integrated into an independent unit 
system are shown in Fig. 6, 7, and 8. These ma- 
chines are equipped with the necessary automatic 
handling and feedback control features that are so 
important in an independent unit system. 


> Monitoring 


An important part of any automated system is a 
central monitoring panel. It serves the very im- 
portant function of reducing operator attention re- 
quired by individual units in the system by bringing 
all pertinent information to a central point and dis- 
playing it with signal lights on a control panel. An 
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operator can tell at a glance if there is a malfunc- 
tion in the system or if a tool is approaching the 
limits of its anticipated life. In general, tools re- 
quiring long change times will operate several shifts 
or days before requiring replacement and can be 
replaced during an off shift. Items which must be 
replaced more than once a shift can usually be 
changed while the system is using the capacity of 
the banks affected by the down machine without a 
production loss from the system. 

Included in the monitoring console should be 
devices capable of accumulating production data from 
each operation. These data can then be fed directly 
into a simple digital computer which is a part of 
the monitoring console or is located in another part 
of the plant. Such information is valuable to man- 


Fig. 6—Fully automated an- 
gular grinding machine is an 
example of a Cincinnati ma- 
chine that is often used in 
an independent unit system 
with parallel flow of parts. 


Fig. 7—Equipment such as a Cincinnati Flamatic hard- 
ening machine equipped with feedback controls makes 
it possible to apply the same degree of automation to 
heat treating as to machining operations. 
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Fig. 8—Feedback controls on 
a fully automated Cincinnati 
piston relief grinding ma- 
chine allow the machine to 
sample dimensions of finished 
parts. Corrections are auto- 
matically made by the feed- 
back control when required. 


agement for use in preparing reliable and accurate 
cost data. 


> Summary 


One important advantage of the package approach 
in producing an integrated machine tool system 
lies in checking the system after it has been built 
and assembled. Since a standard practice of a ma- 
chine tool builder is to operate a newly built machine 
on limited production on his own runoff floor, the 
same procedure is followed when he supplies a whole 
system. He then has at his disposal for the runoff 
the same engineering talent that conceived the 
original principles and designs, with the result that 
any isolated changes required on the mechanisms 


Punch Press Control 


ELECTRONIC press control which eliminates 
“double-heading” of punch presses is manufactured 
by Robotron Corp. Die breakage and press down- 
time are held to a minimum by the unique con- 
trol which stops the press from completing its stroke 
whenever the stamped piece is not properly ejected 
from die. 

The press control is comprised of two parts—a 
control panel whose contacts are connected to the 
press circuit, and a detection unit which consists 
of a high radio frequency coil mounted on a cast 
acrylic tube. The acrylic tube is electronically as 
well as optically transparent. 

The detection unit is attached at the die-face, 
next to the ejection point. As each piece is ejected, 
a stream of compressed air draws the part through 
the tube and coil, breaking the radio frequency field, 
and closing a set of contacts in the control panel. 
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do not compromise the basic systems concept. Dur- 
ing the runoff the customer is required to make avail- 
able those people who will be charged with the re- 
sponsibility of operating the system. Since they are 
in attendance during the entire runoff, they will be 
familiar with every detail of the system’s operation. 
When the system has been accepted by the customer 
at the completion of the runoff, the entire system 
can be transferred to the customer’s plant and started 
into almost immediate production. 

The success of integrated systems that have been 
designed, built, and installed under this procedure 
to date indicates that the package approach to pro- 
viding entire automated systems is a challenge that 
machine tool builders will be glad to accept from the 
metalworking industry. 


When a piece fails to eject in the required time, 
the contacts open and the press stops. 

The press control unit may also be used to auto- 
mate the press and to count stamped parts. 

The control may be installed on any punch press 
with dog, pin, or air clutch which is electrically 
operated or can be modified to electrical operation. 
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STEEL BELT CONVEYOR 


CREATES INTEGRATED 
PRODUCTION LINE 


CONTINUOUSLY traveling conveyor belts 
can be used both as transporters and tem- 
porary storage means. If the conveyor line 
length is restricted, storage can be achieved by 
simply restraining parts on the belt, allowing a 
controlled pile-up to occur. The system would be 
provided with some gating means to control and 
direct the flow of individual parts from the pile-up. 

As part of a production line, this type of con- 
veyor application is particularly useful in connect- 
ing a series of individual machines which have dif- 
ferent operational cycles. Balanced operation of 
such a line is obtained by employing more or fewer 
machines performing a given task. 

Random type troubles which might take indi- 
vidual machines off the line temporarily are not 
critical. This is not true, however, for the con- 
veyor system which links the individual machines 
into a production line. If the conveyor is down, 


Fig. 1—Endless steel belt con- 
veyor manufactured by Sandvik 
Steel Inc. is used by Chrysler 
Corp. in automated piston ma- 
chining line. Seven machining 
operations are performed on 
each piston by individual units 
within a battery of 43 conveyor- 
connected machines. Upon com- 
pletion of an operation, pistons 
are discharged 
onto the steel 
belt conveyor 
and directed by 
guide rails to 
outlet feeding 
next operation 
in line. Because 
continuous belt 
is steel, it resists 
wear at outlet 
points where 
pistons pile up. 


parts must be handled manually. Thus, conveyor 
system maintenance is a critical item—complicated 
by the fact that for this type of installation there 
is an abnormal condition at the point of controlled 
pile-up where the moving belt must resist the 
wear and tear of passing under stationary parts. 

This problem has led the Chrysler Corp. in its 
Mound Road engine plant to adopt steel belts 
for conveying automotive pistons between machin- 
ing operations. The 24-inch wide, 0.063-inch thick 
steel belt system, furnished by Sandvik Steel Inc., 
is part of a production line comprising 43 ma- 
chine tools located alongside the 360-foot long 
conveyor. Seven machining operations are per- 
formed: Rough turn, 4 machines; saw, 4 machines; 
rough bore, 5 machines; mill, 3 machines; finish 
bore, 11 machines; grind, 13 machines; and mill 
to weight, 3 machines. The pistons are produced 
for Plymouth engines at the rate of 1200 per hour. 

As the first machining operation is completed, 
the piston is conveyed vertically by means of a 
flight conveyor to a spiral chute which delivers 
the piston to the steel belt conveyor. The chute 
deposits the piston on the belt, head down, be- 
tween guide bars which direct the piston to a dis- 
charge chute leading to next machining operation 
in the cycle. This type of transfer between ma- 
chines is used for the seven machining operations, 
resulting in a finished machined piston ready for 
a tinplating operation that follows. At points of 
controlled pile-up, the steel belt conveyor easily 
passes under the workpieces without damage to 
itself or the parts, thus eliminating torn or worn 
belting as a cause of downtime. 
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Flow diagram of paint finishing line for beverage locker, 
| | | dehumidifier, and water cooler parts. Continuously mov- 
ing conveyor carries parts through cleaning, phosphatiz- 
ing, drying, dip or spray painting, and baking opera- 


tions. 
room. 


Facilities are housed in one large, air-conditioned 


CONVEY ORIZED 


AUTOMATION 
TODAY 


PAINTING 


LAYOUT 


COMBINES CONTINUOUS FLOW AND FLEXIBILITY 


CONTINUOUS FLOW of parts through the 

processing steps is basic to economical and ef- 

ficient mass production of manufactured goods 
of all kinds. The flow path, as established by plant 
layout, also has an important bearing on costs and 
efficiency through its effect on floor space and con- 
veyor length requirements. 

The paint finishing line at Ebco Mfg. Co., used 
for cabinets and accessory parts for beverage lockers, 
dehumidifiers, and water coolers, exemplifies intelli- 
gent application of both principles—continuous flow 
processing and efficient plant layout. 

Facilities for cleaning, phosphatizing, drying, dip 
painting, spraying, and baking are housed in one 
large room. A single overhead conveyor brings parts 
into the room, carries them through the processes, 
and delivers them to work areas outside the room. 
Refiltered, conditioned air is introduced into this 
room from the rest of the factory area. The effect 
is that, despite the presence of drying and baking 
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ovens, temperatures in the paint room are nearly 
optimum for worker comfort. 

A carefully planned layout of conveyor, dip tank, 
and spraying booths provides needed flexibility of op- 
eration to suit the finishing specifications for differ- 
ent parts. Condensers, cooling fins, beverage locker 
frames, and water cooler bases, for example, require 
dip painting; dehumidifier covers, water cooler and 
beverage locker cabinets, on the other hand, call for 
spray painting. Both finishes can be provided by 
the layout. 

For dip painting, a tank can be rolled into posi- 
tion under a vertical loop of the conveyor. When 
parts are to be spray painted, the dip tank is rolled 
away, and parts pass directly to the spray booths. 

Equipment for heating the paint and controlling 
its velocity assures uniform quality of finish. Paint 
for finish spraying is piped to pressure tanks ad- 
jacent to the finishing booths; primer is supplied di- 
rectly to the spray guns at the primer booths. All 
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paints are formulated so that the baking time and 
temperature can remain the same regardless of the 
type of finish applied. 

A control laboratory in the plant is equipped with 
test facilities to check qualitatively several charac- 
teristics of the finishes produced: Gloss, impact 
resistance, conical mandrel test results, and hardness. 


Parts entering the finishing process are first conveyed through 
the five-stage cleaning and phosphatizing machine at left. This 
machine cleans the metal and applies a corrosion resistant phos- 
phate coating. A rotary, multiple-arm mechanism containing 
spray nozzles thoroughly saturates every surface of the parts 
with cleaning solution. Each of the five operations performed 
in this machine takes approximately 40 seconds: 1. Clean with 
commercial cleaner at 150F. 2. Hot water rinse. 3. Phosphatize 
with commercial preparation at 150F. 4. Cold water rinse. 
5. Final rinse with prepared solution. Following the cleaning 
and phosphatizing processes, the conveyor carries the parts 
through a drying oven, center background. This unit employs 
a dual-conversion type burner that is normally operated on gas, 
but which can be converted to use fuel oil under emergency 
conditions. Temperature in the drying oven is maintained at 
300F, and conveyor speed and length are such that parts re- 
main in the oven for approximately 5 minutes. 


For dip painting of parts, a tank is rolled into position under a vertical loop in the 
conveyor shortly after the drying oven. Parts are lowered by this section of con- 
veyor into the tank, and receive a black Japan coating. Batteries of carbon dioxide 
nozzles installed on each side of the dip tank automatically provide fire protection. 
Dip painted parts receive no additional processing until they enter the baking oven 
approximately 30 minutes later. 


AUTOMATION—April 1958 





When parts are to be spray painted, the dip tank is 
rolled away from its position under the conveyor, and 
parts pass directly to these water-wash spray booths. 
Conveyor speed and length between drying oven and 
spray booths are such that no less than 12 minutes 
elapse for cooling prior to spraying. A flash primer is 
applied in the first pair of booths at right. Approxi- 
mately 5 minutes later parts reach the second pair of 
spray booths at left, where a finish coat is applied. 
Metallic and hammer finishes are produced. After a 
flashoff time of 10 to 15 minutes, finish-sprayed parts 
enter the baking oven. 


Painted parts enter the overhead baking oven at right. Baking occurs at 300 
to 340F, and takes 23 minutes. The baking oven is adaptable to either gas or 
oil firing. Conversion from gas to oil can be made in 3 to 5 minutes. After 
baking, parts are conveyed to the main factory area where, in most cases, they 
are used the same day. 
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Fig. 1—Over-all increase in produc- 
tion has averaged 60 per cent for 
a Wiedemann 80-ton rotary turret 
punch press equipped with numerical 
positioning control. Information on 
cards causes sheet to be positioned 
under press and selects one of 32 
possible positions for turret contain- 
ing punches and dies. 


IMPROVE JOB-LOT PRODUCTION WITH 


NUMERICAL POSITIONING 


As a measure of the concept’s progress, the term “numerical con- 
trol” must be qualified to distinguish between the intermittent 
form and the continuous form. This article discusses intermittent 
or positioning numerical control, potentially one of the most use- 
ful and far reaching advances in machine operation since the in- 


troduction of the electric motor. 


By STEPHEN C. CLARK, Jr., Specialty Control Dept., General Electric Co., Waynesboro, Va. 


INCREASED ACTIVITY in the field of nu- 

merical control of machine tools is one of the 

most significant trends in the metalworking 
industries. This significance is readily understand- 
able. As part of the broad field of automation tech- 
nology, numerical control transcends the well de- 
fined area involving continuous process machining 
operations and embraces the more prevalent job-lot 
or special machining operations. 

Numerical control, in simple terms, refers to a 
control which accepts numbers as input instructions 
and interprets these numbers into commands for 
a machine or machines. Essentially, numerical 
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control relieves the operator from performing tedious 
functions associated with reading numerical infor- 
mation and controlling a machine’s operation in 
accordance with that information. 

Numerical controls can be grouped into two classi- 
fications: Intermittent or positioning control, and 
continuous or contouring control. An intermittent 
or numerical positioning control is applicable to any 
machine which requires positioning from one point 
to the next without control of the path of motion 
between points. Numerical data defining the in- 
dividual discrete points to which the machine is to 
be positioned are supplied as data input. Ordinarily 
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there is only machining at the discrete points, as for 
example a drilling operation which is performed 
only after positioning motion has been completed. 
However, where all motions are restricted to straight 
line movements, as in a turning lathe, there may 
be machining while the tool is in motion along an 
axis. 

A continuous or numerical contouring control is 
applicable for contouring machines such as milling 
machines for machining shapes of two or three di- 
mensions where it is necessary to continuously con- 
trol the position of the tool while in motion along 
any given path. 

Typically, positioning, in the form of layout and 
setup, represents a large percentage of production 
time where small quantities of workpieces are in- 
volved. The information in this article applies to 
a means of eliminating this high cost layout time— 
intermittent or numerical positioning control. 


> Field of Application 


Numerical positioning control systems are applied 
to overcome limitations inherent in manual posi- 
tioning. Such time-consuming jobs as positioning 
and adjusting mechanical stops, templates and tools, 
or laying out hole locations and cuts with hand 
gages, are eliminated with numerical positioning 
control. Numerical information taken from draw- 
ings is used directly by the control to move the tool 
automatically to the correct position without inter- 
mediate manual layout. The freeing of the ma- 
chine for only productive work can, in most cases, 
more than double or triple its output. 


The type of metalworking machines which can 
provide improved performance through the use of 
numerical positioning control include: Turret punch 
presses, step turning lathes, drilling machines, spot 
welders, component placement or assembly machines, 
milling machines (used for straight line cuts), rivet 
ing machines, shears, grinders, and boring machines. 

Machines in other industries also benefit from the 
use of numerical positioning control. An example 
would be a rolling mill control for steel mills. Pos- 
sible applications are also present in the plastics, 
paper, textile, and woodworking industries. In any 
machine where parts must be adjusted to a wide 
range of positions which can be established by a 
preselected program, numerical positioning control 


can be applied. 


> Typical Examples 


Under manual operation, an operator positions ma- 
chine elements by handwheels while observing ruled 
scales which indicate positions. This can be con- 
trasted to an operation in which an operator places 
a stack of cards into a card reader and initiates the 
control. Using the 80-ton rotary turret punch press, 
Fig. 1, as an example, the first card directs the table 
to move to the loading position and stops the ma- 
chine, at which time a steel sheet is clamped on the 
table by the operator. Subsequent punched cards 
direct the table, at speeds up to 450 ipm, to any de- 
sired position with an accuracy of +0.010 inch. To 
select one of 32 combinations of punches and dies, 
the turrets are also positioned from card data. All 
positioning and punching of holes, in this case up to 


Fig. 2—Step turning of shafts is performed on Sundstrand lathe 


directed by numerical positioning control. 


This type of control 


can be used in continuous machining operations where cutting 


is along co-ordinate axes of machine motion. 
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6 inches in diameter, are then automatically per- 
formed until the job is completed. The last card 
directs the table to the unloading position where 
the operator removes the completed piece. He then 
inserts cards for the next operation. With position- 
ing speeds up to three times faster than for manually 
operated machines, the overall increase in production 
has averaged 60 per cent even with loading and un- 
loading still performed manually. 

Numerical control of straight line cutting opera- 
tions has been achieved with the multicycle produc- 
tion lathe shown in Fig. 2. The roughing cut in the 
step turning of hot rolled steel shafts is performed 
with carbide tools as the carriage moves longitudi- 
nally. Feed rates varying from 3 to 30 ipm for both 
the carriage and cross slide are programmed from 
numerical data in punched cards. The operator in- 
serts into the card reader, as shown in Fig. 3, a stack 
of cards which has been prepared by the planner 
directly from part drawings. In all machining op- 
erations, first the carriage is numerically positioned, 
to a repetitive accuracy of + 0.0025 inch, from the 
punched card data. Then the proper tool is selected 
and indexed. The cross slide is numerically posi- 
tioned, to a repetitive accuracy of + 0.0005 inch, for 
the proper depth of cut. At the end of cut the 
cross slide is retracted at 60 ipm. Subsequent 
punched cards return the carriage at up to 300 ipm 
to start the next cut. Finishing tools are indexed 
and facing operations are selected from punched 
card data until the cycle is complete and all cards 
have been read. A shorter lead time is achieved 


by a 5 to 1 reduction in setup time over tracer 
type lathes, and a reduction from 20 hour tem- 
plate preparation time to 3 hour card preparation 


time. This makes it possible for the numerically 
controlled lathe to produce 10 parts before the first 
part would be produced by a tracer lathe. Ma- 
chining time is improved since numerical control is 
self-checking and micrometer measurement of parts 
is not required after each cut. 

A spot welding machine, Fig. 4, combines numer- 
ical positioning control and resistance welding con- 
trol to achieve automatic operation from numerical 
data punched in paper tape. The cylindrical work- 
piece is held in a fixture which permits longitudinal 
and rotary motion of the cylinder with respect to 
the welding electrodes. From numerical data in 
the punched tape, the proper welding heat and weld- 
ing times are selected. The workpiece is indexed 
by rotary motion to an accuracy of + 1/64 inch on 
a 100-inch circumference. Within a possible 100-inch 
longitudinal travel, the part is positioned to an 
accuracy of better than 1/64 inch at a rate of travel 
of 150 ipm to weld a complete line of spot welds, 
before again rotating the workpiece in the sequence 
selected from information in the punched tape. 

A special conductor milling machine is an ex- 
ample of numerical positioning of more complex ma- 
chines. In this case, 15 separate machine motions 
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Fig. 3—Data input for numerically controlled lathe 
shown in Fig. 2 is by punched cards. System permits 
individual cards to be replaced if design changes occur. 


are numerically controlled. The purpose of the 
machine is to perform a variety of milling opera- 
tions and to do slug inserting and staking opera- 
tions on extruded sections of copper from 8 to 29 
feet long, 2 inches wide, and 1 inch thick. Six 
traveling carriages move over the work table, each 
performing a separate function such as cleaning, 
slug inserting, milling, and cutoff. Each carriage 
has a longitudinal feed and a cross feed which po- 
sitions the work head transversely. The feeds move 
along straight lines in accordance with numerical 
information on punched cards. Two card readers 
at the operator’s console simultaneously supply 
numerical data to the control cubicle, which con- 
trols the position of the carriage to repetitive ac- 
curacies of +0.005 inch at 300 ipm. 

These examples of applications of numerical po- 
sitioning control indicate the wide range of posi- 
tioning speeds and accuracies which can be obtained. 
For the sake of economy, both in control cost and 
machine construction, the systems are made only 
as accurate as the job requires. 


> Machine Motions 


Numerical positioning control is suitable for con- 
trolling both rotary motions and linear machine mo- 
tions of any length. It is only required that the 
position pickup units, Fig. 5, reflect the motion. 
Linear motions are converted to pickup unit shaft 
rotation by rack and pinion gearing or by lead 
screws. Rotary motions can be suitably geared di- 
rectly to the pickup units. Motion is accomplished 
at a preset top speed or at some lower adjustable 
speed. The maximum rate of feed for which posi- 
tioning can be accomplished will depend upon the 
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positioning accuracy required, with greater accuracies 
requiring slower positioning speeds. 

An unlimited number of movements can be han- 
dled by the control for a single machine. Since 
the reading of data can be accomplished during a 
machining operation, the machine is usually ready 
to move to the next position without any delay 
upon completing a machining operation. All mo- 
tions can occur simultaneously or the motions can be 
controlled sequentially in any desired order as 
established by the programmed information. 

Motions are measured as absolute values from an 
established zero index position. The work should 
be located on the machine so that a zero reference on 
the work coincides with the zero position of the 
motion, or provisions can be made in the control 
for adjusting the zero points to coincide after the 
work is in place. Measurements are not made from 
a previous position since this would cause accum- 
ulative errors. 


> Functional Description 


Obviously, to position a machine, the control must 
direct the machine to move in the proper direction 
toward the desired position. In order to do this 
the control must be supplied accurate information 
as to the position of the moving parts. This in- 
formation is commonly referred to as position feed- 
back and may be obtained from many types of 
motion transducers which convert machine position 
to electrical feedback signals. Among those used 
with numerical positioning control are digitizers, 
pulse generators, and multiturn potentiometers. In 
the General Electric numerical positioning control 
system, reliable and industrially proved selsyns are 
used as position-sensing or feedback devices. A 
multiple-selsyn system is used for each motion to 
be controlled. The number of selsyns required de- 
pends on the number of digits in the specified posi- 
tion co-ordinate. 

The fundamental function of the numerical posi- 
tioning control equipment is to convert the numerical 
dimensions supplied as information to the control 
into command signals for the selsyns. If the 
selsyn feedback devices in the position pickup unit 


indicate that the machine is not at the position 
desired, the servo drive will cause the machine to 
move to the correct position. 

The basic units of a numerical positioning control 
include a data input, a director, a servo drive, and 
position pickup units which are mounted on the 
machine. The functional block diagram, Fig. 6, 
shows the basic components required for position- 
ing one motion. The servo drive and portions of 
the director are duplicated for each additional 
motion to be controlled. 

Data input can be obtained from any one of the 
four types of inputs shown. The director converts 
the digital information from the data input into 
command voltages for the selsyns. These com- 
mand voltages represent desired positions of ma- 
chine elements. If an element is not in correct 
position, an error voltage will be sent back by the 
feedback selsyns. The error voltages of each of the 
selsyns are mixed and the composite error signal is 
analyzed in the discriminator to determine the 
amount and direction of the position error. A signal 
is then provided to the servo drive control to posi- 
tion the machine at a speed proportional to the 
amount of error and in the proper direction. Any 
one of several basic types of servo drives—dc motors 
controlled by Amplidyne generators or thyratron 
rectifiers, ac motors, or hydraulic motors or pis- 
tons—may be used depending on machine require- 
ments. All of the drives operate so as to move 
the machine into position and stop only after a 
signal from the director indicates that the motion 
is within specified limits of its desired position. 
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Fig. 4—Resistance welding machine manufactured by National 
Electric Welding Machine Co. has been equipped with punched 


tape actuated numerical control. 


Both rotary motion and longi- 


tudinal travel of workpiece relative to welding head are controlled 
by information punched in tape, as well as welding heat and 


dwell time. 
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Fig. 5—Position pickup unit is geared to machine mo- 
tion being controlled. Information sensed by pickup is 
compared to desired position in arriving at command 
signal to which machine responds. 


> Data Input 


Four basic types of data input are available— 
punched cards, punched tape, decade switches, and 
telephone dial. The choice will depend largely on 
the requirements of the machine and the degree of 
automation which the user desires. Manually set 
decade switches and the telephone dial will make 
the machine semiautomatic since its operation will 
require the attention of an operator. Controls 
equipped with these devices will, however, per- 
form positioning operations automatically after the 
data have been manually introduced. In this way 
layout time is eliminated because data can be trans- 
lated directly from a drawing to machine opera- 
tion. Semiautomatic operation can best be used 
where jobs are not repetitive and time spent on 
advance programming is not justified. Since the 
operator has control at all times, he may introduce 
corrections to the numerical positioning data as the 
operation proceeds. 

On repetitive operations where it is feasible to 
preplan the program, punched cards or punched 
tape will make the operation fully automatic. The 
choice of cards or tape may depend upon the 
user’s preference and the method proposed to file 
and handle the prepared data. The possession of 
business machines which can prepare data may also 
influence the choice. For this reason, the control 
should accept standard punched tape or cards with 
standard codes. Cards lend themselves most readily 
to jobs composed of a multiplicity of individual com- 
plete operations, such as drilling or punching holes 
and spot welding, where one card can represent 
one of the individual operations. Omission or ad- 
dition of operations may be made readily by re- 
moval or insertion of cards. 

Punched tape is ideally suited to a program re- 
quiring a series of positioning motions in a partic- 
ular related sequence. Here, design changes in the 
part can change the machining sequence as well 
as the dimensions and require a new tape or changes 
in portions of the tape, which can be made by splic- 
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ing in a new section of tape. For some applications 
where the machining time is short, the reading time 
of the tape reader may limit the repetitive cycle 
rate of the machine. Card readers are capable of 
reading as many as 80 digits on one card in one 
second. Tape readers read only about seven or 
eight digits per second. Therefore, in operations 
requiring more than eight digits, an increased 
number of operations per minute are obtained from 
card input over punched tape input. Hence, cards 
may be selected for sequence type operations for 
that reason. 


Manually Set Decade Switches. The simplest 
means of introducing decimal dimensions into the 
numerical positioning control is through manually 
set decade switches. A ten-position switch and dial 
are provided for each digit in the position dimen- 
sions. As indicated on the block diagram, Fig. 6, 
for 3 digit numbers up to 99.9 the first dial is 
marked in tens of units, the second dial in units, 
and the third dial in tenths of units. A separate 
set of decade switches is provided for each motion 
unless the motions can be positioned in sequence 
using one set of dials and a selector switch to choose 
the proper motion. 


Telephone Dial. Dimensional information can be 
introduced directly by dialing a telephone type dial. 
The digits are dialed in sequence and, as they are 
dialed, can be visually indicated as illuminated 
numbers to permit a check for corrections. Codes 
can be arranged and dialed to select one of several 
motions prior to introducing the dimensional in- 
formation. Likewise, auxiliary functions can be con- 
trolled by dialing proper codes. 

The pulses from the telephone dial operate a 
distribution stepping switch to select the particular 
motion or function to be controlled and are then 
used in a manner similar to the way signals from 
a tape reader are stored and used in setting up 
selsyn command signals in the director. 


Punched Card Information. The arrangement of 
columns on a typical punched card is shown in 
Fig. 7. A column includes 10 digits as shown. There 
are 45 columns available on Remington Rand cards 
and 80 columns on IBM cards. To simplify card 
punching, only one punch is included in each col- 
umn. Position information requires one column per 
digit and is punched into the card in easy-to-read 
decimal form. Linear motions are specified in 
inches and decimal parts of an inch. Rotary motions 
can be specified in degrees and decimal parts of a 
degree. For some applications, it may be desired 
to divide rotary motions into equal decimal incre- 
ments of a revolution. For example, if one revolu- 
tion is composed of 1000 parts, one-half revolution 
is represented by the number 500. Decimal parts 
of a revolution can be used on tool turrets which 
have only a limited number of discrete positions or 
for other rotary motions where unlimited rotation 
in one direction is required. 

In the usual application, position information will 
require from 10 to 15 columns. The remainder of 
the columns may be used for miscellaneous informa- 
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tion. For example, the card in Fig. 7 contains the 
drawing and part numbers to which the position 
information applies. This information is not nor- 
mally used by the numerical positioning control, 
but serves as a ready visual identification of the 
card. This card is for part 003 of drawing 1231678. 
A part selection feature can be included which will 
accept cards of one part and reject cards of all 
others. 

The card will direct the carriage to a position 
on the X axis at 015.00 inches, the cross feed at a Y 
axis position of 018.00 inches and the turret at 
0.5000 revolution. The sequence check indicates 
that this is card number 33 and therefore must fol- 
low card 32 in sequence. Operator’s instruction | 
(load) and machine instruction 2 (position but do 
not punch) are called for. Each column permits a 
choice of ten operator’s or machine functions. On- 
off functions require two holes in a card; one punch 
indicates On and the second punch Off. Separate 
columns should be used for auxiliary on-off func- 
tions which must occur simultaneously; i.e., if op- 
erator’s instruction lights must be selected at the 
same time machine functions are required, two col- 
umns are needed even though the total number of 
functions may be less than 10. 


DATA INPUT 


OCS 


Monuatly set dials 


Distributor 


AUXILIARY FUNCTIONS 


Fig. 6—Functional diagram shows 
relationship of three main elements 
numerical 


Telephone dial 


of typical 
control. 
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Conventional business-machine cards are used. 
These are of standard quality and can be used ap 
proximately 200 times without card wear problems. 
Improved quality plastic-coated cards of almost un 
limited life also are available. Cards are prepared 
on a standard numerical key punch. Specially 
printed cards may be secured to show column as- 
signments in order to simplify punching and reading. 

Punched Tape Information. Punched paper tape 
may be used to store numerical data in a similar 
manner to punched cards. The 8-hole tape, one 
inch wide, is favored since it permits use of a readily 
interpretable code and provides more flexibility than 
the 5-hole tape used in communications applications. 
Tape is punched on automatic typewriters which 
can also be used for producing a typed copy of the 
instructions contained on the tape. 

Compatible with existing tape handling business 
machines, numerical data are punched into the tape 
in a binary-coded decimal form with a code con- 
sisting of the numbers 0, 1, 2, 4, and 8 as shown in 
Fig. 8. Each transverse row (across tape) represents 
a digit of numerical information. There are 10 trans- 
verse rows per inch of tape, each row consisting 
of from one to eight 0.072 inch code holes and 
one 0.046 inch feed hole. As can be seen from 
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Fig. 7—Example of punched card used in numerical positioning control. This 
Remington Rand card has 45 columns available for information of which 30 


are punched. 


Fig. 8, all numbers from | to 9 are produced by 
punching combinations of from one to four holes. 
Between the third and fourth rows are the feed 
sprocket holes. The fifth row is for an odd-even 
or parity check. This hole is punched as needed to 
make an odd number of holes in each transverse row. 
If a signal indicating an even number of holes is 
obtained due to punching or reading error, the sys- 
tem is stopped. The sixth row is used for the number 
0 and also in combination with other holes for letters 
and special address codes. If an error is made in 
punching, a Void code is overpunched, the incorrect 
code is disregarded and the tape is automatically 
fed to the next code. The eighth or edge row is used 
for a Home or an end-of-block signal signifying that 
all numerical information for one operation is com- 
plete. 

The method of programming the information on 
the tape will depend upon the number of functions 
controlled and the complexity of the machine op- 
eration. This is usually a simple repetitive program 
such as shown in Fig. 8 (a) for a two-motion control 
with one simple group of auxiliary functions. In 
this case, the first five transverse rows of each block 
represent the digits of the X axis position and the 
second five rows represent the digits of the Y axis 
position. The eleventh row of each block is the 
auxiliary function. The home signal indicates the 
end of a block. This type of programming results 
in the simplest and least expensive control. 

For more complex programs involving a large 
number of motions or functions, the sequence of 
operation may be varied and involve numerous com- 
binations of functions. For such programs, it is pos- 
sible to precede the numerical data for each func- 
tion with an address code which designates the fun- 
tion to be controlled. Thus, functions may be pro- 
grammed in any order or combination. For example, 
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Information in cards can be read directly; ie, the card is for 


part number 003; X-axis is 015.00, etc. 


Advantages of Numerical 
Positioning Control 


1. Elimination of layout time and setup time at 
the machine. The control converts numerical data 
directly into machine tool position. 


2. Increased production. Operation of numerically 
controlled machines is limited only by design 
considerations—not human operators. 


3. Integrated performance. All machining opera- 
tions capable of automatic performance can be 
controlled numerically. 


4. Increased machine utilization. Inserting a new 
set of previously prepared instructions permits 
flexibility in operations and rapid changeover 
from one job to another. 


5. Constant and accurate duplication of parts con- 
veniently obtained. Special expensive jigs and 
fixtures are not required for small quantity pro- 
duction. 


6. Higher quality. Numerical control is capable 
of consistently holding high accuracies in machine 
operations. 


in Fig. 8(b), the X and Y positions, speed and tool 
selections are programmed in the first block. The 
second operation involves another position motion, 
such as the tool carriage, and a change in speed. 
The codes used for address selection represent letters 
in this case. If the tape is fed into an automatic 
typewriter, the information typed will be as shown 
on the line below each tape in the illustration. How- 
ever, each block will appear on a separate line of 
the typed copy since the home signal is the carriage 
return signal of the typewriter. 

A high grade of paper tape is normally used. It 
has a usable life of as much as 200 cycles, with 
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careful handling. It is extremely easy to duplicate 
tapes automatically from a master tape kept on file. 
The tape may be readily spliced to change sections 
or may be formed into a loop for automatic re- 
cycling. A tumble box capable of handling up to 
100 feet of tape in a single loop can be provided 
for recycling. Since an average block of 10 codes 
occupies a one-inch length of tape, up to 1200 op- 
erations can be handled and automatically recycled. 
Tape readers normally can handle reels containing 
200 to 300 feet of punched tape. The unwind reel 
feeds from the center so that reels need not be re- 
wound before using again. Laminated tapes of a 
tough plastic (Mylar) and paper are also available 
for extra long life in repeated use or for extreme 
reliability where over 200 cycles are required. 

For short programs of up to 70 codes, 3 by 7 inch 
cards (which are edge punched in the same manner 
that tape is punched) can be fed through the tape 
reader. These cards are more easily handled than 
short sections of tape. They are also available in 
multiple units or continuous fan-folded packs. 


<———— Tape moves 
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> Selection of Servo Drives 


Any machine having driven motions can have these 
motions controlled by numerical positioning equip- 
ment. The motions should be driven by lead screws 
or good quality racks and pinions to which can be 
attached dc electric motors, hydraulic motors, or 
hydraulic pistons. 

The drives should have minimum backlash (pref- 
erably below 0.010 inch). However, the control 
will direct the machine to make its final approach 
from the same direction each time, thus eliminating 
some of the effect of backlash. New standard ma- 
chines may have numerical positioning control read- 
ily added, and special machine designs are not 
often required. 

For general applications, dc motors provide the 
most suitable servo drives for numerical position- 
ing. Since they operate in proportional positioning 
systems, they provide high accuracies. Amplidyne 
generators supplying dc motors are used in systems 
requiring up to 40 hp. If horsepower requirements 
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Fig. 8—Punched paper tape containing 8 channels for possible information is favored 


form for numerical positioning control. 
decimal code which uses 5 channels (84210). 
of related information. 
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are low, a reversing thyratron electronic rectifier drive 
can be used. Accuracies are the same for both drives. 

On short positioning motions with a high rate of 
positioning operations, it is quite possible that the 
duty cycle required for repeated high current acceler- 
ations and decelerations may be too severe for the 
dc motor. Most unloaded motors are limited to about 
20 to 30 starts and stops per minute to avoid over- 
heating. When load inertias are appreciable, the 
number of cycles must be even less. For such ap- 
plications hydraulic drives may prove to be more 
satisfactory. Light masses and short strokes lend 
themselves quite readily to hydraulic piston drives. 
Positioning speeds can be higher and repetitive posi- 
tioning cycles more frequent. Where proportional 
hydraulic valves are used to control the drive, the 
accuracy should be equivalent to that obtained with 
de motors. 

Systems using ac motors or hydraulic motors and 
pistons controlled by on-off solenoid valves can only 
initiate a stop to a motion and do not control during 
the stopping or check that the final position after 
stopping is within the required accuracy. This type 
of control should be limited to less accurate applica- 
tions and to those having a consistent braking force 
either from machine friction or brakes. Since the 
motion does not come to a controlled stop, its rate 
of stopping must be quite consistent. Two-step sys- 
tems are essential so that the motion may slow down 
to a creep before the final stop. A constant speed 
ac motor is used with a clutch-operated speed re- 
ducer to obtain the slower speed. It is recommended 
that electro-magnetic clutches and brakes be used 
since the consistency of their operation can be better 
controlled. 

The positioning speeds possible with such systems 
are, in general, less than that obtained from pro- 
portionally controlled systems using dc motors. The 
use of ac motors is generally considered to be less 
expensive than the use of de motors; however, when 
the cost of clutches and gears required is considered, 
this does not always prove to be true. The use of 
an on-off controlled drive can usually be justified 
only when an old machine is being modernized 
through the use of numerical positioning control and 
existing drives must be used. 


> Machine Design 


It is possible to design the numerical control to 
partially compensate for some of the deficiencies of 
the machine. However, since compensation can 
never be complete, it is essential that machine de- 
ficiencies be reduced to the absolute minimum. These 
deficiencies are: 1. Backlash in the feed drive. 2. 
Windup in the feed drive system. 3. Stickiness of 
the machine ways. 4. Deflection of the machine 
members, tools, or workpiece. 

Backlash in the position pickup gearing contributes 
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directly to error but can be compensated for by back- 
lash takeup circuits or torque motors which exert 
force always in one direction to take up the backlash. 
However, backlash in the feed drives must be kept 
to a minimum to assure stability. Stickiness of the 
machine ways has the most pronounced effect when 
associated with drives having considerable windup. 
It is the result of variation between static and slid- 
ing friction and is affected by the nature of the 
surfaces and the lubricant used. Good, smooth bear- 
ing surfaces lubricated with special high pressure 
oils help tremendously. Stickiness will cause irreg- 
ular stopping and, particularly on small position 
changes, will cause errors. As the machine ap- 
proaches a position and the machine slide tends to 
stick, the motor will wind up the drive shaft until 
enough force is obtained to move the slide. As the 
spring effect of windup forces the slide ahead, it may 
overshoot and introduce errors and instability. Tach- 
ometer feedback assures enough force to overcome 
stickiness, but cannot completely control the effect 
of windup errors. 

Windup is the result of elastic deformation of ma- 
chine elements in the feed drive system. It may 
stem from twist of screws and shafts or deflection of 
their supports. It is characterized as a spring effect 
and may be minimized by the use of sturdy, close- 
coupled parts and by reducing the friction opposing 
movement of the machine member. 


Numerical control can only position accurately the 
part of the machine to which the position pickup 
units are attached. If there is machine deflection or 
backlash between this point and the tool that is 
doing the work, error will result. Deflections in a 
machine due to tool forces may cause inaccuracies 
but can be reduced by increased rigidity. Cocking 
and misalignment may also contribute inaccuracies 
and call for well-fitted parts. 


A numerical positioning control and the machine 
it controls must be considered as a combined piece 
of equipment. The accuracy of the combination is 
the important end result. Mechanical limitations 
in a machine can contribute considerable errors and 
must be considered in evaluating overall performance. 
For this reason, it is generally desirable that the nu- 
merical positioning control be applied through the 
auspices of a machine tool manufacturer so that satis- 
factory co-ordination between mechanical and elec- 
trical design is attained. It is important that only 
the accuracies and speeds of positioning actually re- 
quired and practically attainable be specified. For 
the most economical and effective combination of 
machine and control the proper evaluation of the 
foregoing functions is essential. 


In virtually every kind of manufacturing opera- 
tion, whether punching, shearing, welding, drilling, 
or boring, one action occurs again and again— 
positioning. All of the operations, whether done 
manually or in a machine, involve positioning the 
tool, the workpiece, or both, with respect to each 
other. Numerical positioning controls can direct this 
action in a superior manner with resulting advan- 
tages that commend and assure their increasing use 
in industry. 
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Floor conveyor 


MODERN CONVEYOR COMPONENTS PROVIDE 


VERSATILE 
INTERFLOOR 
HANDLING 


} toist motor 


Shaft opening 
with fire doors 


oor 


conveyor 


Shaft opening 
with fire doors 


Gig conveyor 


>. 


Fig. 1—General interfloor conveyor installation. A sys- 
tem may move loads in one or both directions and may 
serve two or more floors. 


By WALTER E. ENGLER 


Vice President 
Gifford-Wood Co. 
Hudson, N. Y. 


What load from where to whereP 
In solving this problem, today’s 
plant can combine automatic 
terday’s limitations of load size 
and weight, and of terminal points 
located on different levels. 
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MODERN materials handling equipment has 

done much to correct the illusion that multi- 

floor plants are inherently inefficient. Today’s 
interfloor conveying systems are designed around 
component equipment which provides greater ver- 
satility than ever before, increased load capacities, 
improved conveying speed, and superior safety con- 
ditions for loads, equipment, and plant personnel. 
The availability of new components or “tools” does 
not alter the basic approach which the system de- 
signer must take but it does intensify the planning 
which should precede the establishment of an inter- 
floor system. The general problem involves a tho- 
rough knowledge of the load and the answer to the 
question, “From where to where?” 

Concerning the load, what is its size? How much 
does it weigh or what is the maximum weight in- 
volved, if a variety of loads is to be handled? How 
is it handled? On pallets? In boxes or tote bins or 
similar carrying receptacles? Or as a packaged unit? 

Ten years ago many loads might have been con- 
sidered unmanageable, because of design limitations 
of the conveyor components then available. Today, 
by studying the specific problem and evaluating it 
in terms of the many components at his disposal, the 
engineer can design a system for a specific load. 
He must equate motor requirements, types of hori- 
zontal and vertical conveying elements, size of vari- 
ous units and the use of various types of electrical 
and electronic components. At the same time, he 
must take into account problems presented by spe- 
cial conditions, such as fragility of material being 
handled, unwieldy bulks, and increased capacities. 
At the present time, automatic conveyors are han- 
dling loads weighing up to 13,000 pounds and in 
sizes up to 300 cubic feet. These should by no means 
be considered ultimate capacities. 

The customer asks, “How can I get my material 
from point A to point B?” In answering this, the 
engineer must ask, “How can I use the conveying 
tools at my disposal to solve this problem in the 
fastest, most efficient and most economical manner, 
considering all the specific requirements involved?” 
It should be remembered that the tools of the con- 
veyor engineer include not only the many com- 
ponents at his disposal — different types of con- 
veyors, safety devices, drive mechanisms, electrical 
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Fig. 2—More complicated interfloor systems are 
equipped with control centers to aid operator. Panel 
at left shows by means of lights, conveyor load routing 
for a 4-floor system. Panel on right contains pushbut- 
tons which operate the conveyor system. 







































controls and interlocks—but his own knowledge and 
experience of material flow requirements. 

In selecting a location for the vertical conveyor, 
which requires an enclosing shaft, the engineer has 
several possible answers. He can install his con- 
veyor in an existing elevator shaft (that is no longer 
in use) if it is convenient to the user and serves the 
required feed and delivery points. He can erect 
a special shaft to house the conveyor. Normally 
made of reinforced steel, this shaft can be erected 
in an area that conforms to plant layout as well as 
the desired conveying stations. Recently we have 
begun constructing shafts on the outside of buildings, 
with load and unload conveyors leading back inside. 
This naturally conserves valuable in-plant floor 
space for the user, while providing him with a 
modern automatic handling system. 


> Types of Conveyors 





The wide range of different types of conveyors 
available today permits the engineer to let the spec- 
ific problem determine the best conveyor possible 
for the installation. Live or gravity rollers, chains, 
belts, slats or special units can each be used for 
horizontal conveying into and out of the vertically 
moving gig, with corresponding units inside the gig 
for completing the horizontal transfer sequence. 
Special consideration must be given to load stabil- 
ity, damageable or breakable loads and safety re- 
quirements. For instance, bottled goods are fre- 
quently handled on chain conveyors separated by 
steel plates to insure maximum load stability. Roller 
conveyors can be specially constructed with mini- 
mum center distances to handle tote bins or similar 
containers smoothly and without danger of tipping. 
Normally, horizontal conveyors are installed on 
specially constructed frames, to give the required 
rigidity and provide convenient facilities for install- 
ing motor components and electrical control devices. 
We are currently considering installing such con- 
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veyors in the floor itself, rather than on a special 
frame. This can only be done under certain con- 
ditions such as when construction of the floor of- 
fers sufficient rigidity and the layout of the sur- 
rounding area provides adequate space for other 
components. However, such an installation can con- 
serve vertical space and eliminate a 15-inch fork 
truck lift when loading and unloading. 

The vertical conveying element can employ either 
a winding type cable or a traction unit, depending 
on installation limitations, housing facilities for the 
motor units and safety factors. 

Practically every vertical conveyor is designed with 
provisions for leveling the unit with feed and re- 
ceiving conveyors; this is particularly important 
where smooth transfer of glass or similar products 
is involved. The principle of leveling involves re- 
ducing the lift speed of the conveyor (60-100 fpm) 
to a leveling speed (5-25 fpm), with precision limit 
switches controlling the final position of the con- 
veyor. 

This leveling speed range can be provided either 
by a two-motor system or a single two-speed motor. 
In the former case, the gig contacts a switch in the 
shaft as it rises (or descends), which in turn cuts 
off the main hoist motor and starts the leveling mo- 
tor. A two-speed motor, with a ratio of 4:1 or 6:1, 
provides the same dual action in a single unit. How- 
ever, two-speed motors run to considerable size and 
expense in larger capacities, so two motors are usually 
specified for larger conveyors. 






> Load and Unload 


In setting up load-unload facilities for a system, 
the engineer must consider the following factors: 
Point of load-unload, actuation of conveyor once the 
load is in the system, special receiving-unload ar- 






Fig. 3—Starting switch on loading conveyor which directs 
loads onto a vertical conveyor. The roller and spring 
arrangement actuates the switch as a load is placed 
on the conveyor. 
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rangements, and combination load-unload systems. 
Point of load-unload. Unitized loads should be 
deposited by fork truck on the end of the conveyor 
or from either side, and removed at the other end 
of the system with the same flexibility. The cus- 
tomer’s requirements for actuating the conveyor, and 
physical limitations of the adjacent area for position- 
ing the load, are the primary factors that determine 
load paths. Conveyors and all electrical components, 
including necessary start and limit switches, can be 
designed and installed for any load direction. 
Conveyor actuation. Once the load is properly 
positioned on the conveyor, the transfer sequence can 
be actuated in any of several ways. A manual push- 
button can be provided for the operator of the fork 
truck to start the first conveyor; succeeding convey- 
ing phases are normally interlocked in sequence with 
this initial conveyor. Pushbuttons can be mounted 
in wall panels near this first conveyor, or wired to 
a suspended switch over the operator’s head, so he 
can start the sequence without getting off his truck. 


Conveyors can be actuated automatically, either 
by photoelectric cells or a limit switch. If a photo- 
electric system is used it should be positioned so 
that the beam is broken by the movement of the 
loading truck. When the load is in position, the 
beam is restored; after a timed interval, the conveyor 
is actuated. 

Limit switches can be installed under a spring- 
mounted roller at the load end of the conveyor. 
When a load depresses this roller, the switch is 
actuated, starting the conveyor motor. Similar 
switch arrangements can be installed for other types 
of conveyors, so that the load itself is the actuating 
force. 

Special receiving-unload arrangements. Loads can 
be delivered to receiving floors in the same direction 
as they were loaded, in the opposite direction, or at 
an angle. In the first two cases, the control switches 
on the gig’s floor conveyor are adjusted so that the 
load is delivered in the desired direction (forward 
or reverse) when it reaches its destination. 


For delivery at an angle to the feed direction, 
provisions are made in the gig shaft for the gig to 
be rotated to the desired angle as it rises, and de- 
scends; when the load reaches the unload point, it 


Fig. 4—Upon emerging from vertical 
conveyor, heavy roll of newsprint con- 
tacts arm that actuates limit switch, right 
foreground. Switch causes hydraulic 
ram to push roll from slat conveyor to 
incline at left leading to press room. 
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is properly positioned for delivery. Separate provi- 
sions can also be made for separate feeding and 
receiving conveyors on the same floor, by means of 
a double-deck conveyor system. One of these con- 
veyors receives, the other loads; this is done from a 
double-deck gig, so that delivery of one load and 
receipt of another can be performed in a single 
operation. This reduces the possibility of misdirect- 
ing loads because of the failure of an operator to 
indicate proper direction through his control panel. 

Combination load-unload systems. Two-way sys- 
tems are possible through proper electrical circuiting 
and the use of reversible or paired switches. Push- 
button controls may be installed at all stations, to 
reverse the direction of all conveying elements. 

Such a system is normally used at installations 
where one-direction flow of materials (for instance, 
to a bottling line) continues for several hours, then 
a reverse flow is required for returning items (such 
as empty pallets, scrap or packaged items) to the 
original load point. 

Indexing provisions on receiving or loading con- 
veyors now make it possible for such conveyors to 
hold as many as 15 to 20 unitized loads before the 
system is loaded to capacity. In an indexing sequence 
for loading, each load is placed at the end of a 
conveyor; it moves forward one load length, then 
stops upon contacting a switch. Succeeding loads 
follow it down the conveyor in the same fashion, 
and each load is automatically moved forward one 
position as forward loads are moved into the gig. 
The reverse procedure is applied to an indexed re- 
ceiving operation; as each load is discharged from 
the gig it moves forward one load length, stops 
upon contacting a switch, then moves forward as 
additional loads are received. In both cases the en- 
tire conveying system is interlocked so that no more 
loads can be fed into the system when all index 
positions are filled. 


> Control interlocks 


Indexing is one of the many ways in which sepa- 
rate operations can be interlocked by electrical switch- 
ing. Throughout the multiple sequences of a con- 





Fig. 5—Fork truck deposits load of tin plate on auto- 
matically indexing conveyor. As each load is deposited, 
horizontal conveyor indexes forward a stipulated dis- 
tance; interlocks prevent movement unless gig is present 
to receive load. 


Fig. 6—Two printing plates are shown on system which 
moves the plates between casting and press areas. As 
soon as first plate is transported to lower floor and the 
empty gig returns, the second plate will move forward. 


veyor operation, electrical interlocks are provided 
to give the fullest possible automatic operation, 
maximum speed, and smooth safe transfer of loads 
from one conveying element to another. 

Normal interlocks in an interfloor conveying sys- 
tem include: Linking of two horizontal conveying 
elements; co-ordinating the action of gig doors, gig 
movement, and loading conveyors; co-ordination of 
lift and leveling motors; and all necessary protective 
devices for the system. Normally each electrical 
component is wired directly to a single panel, rather 
than by combined circuitry; this simplifies any nec- 
essary trouble shooting of electrical components after 
the system has been installed. 

The controls on a conveyor system can be as 
simple or as detailed as desired, depending on the 
degree of control and automation the customer re- 
quires. The simplest controls would include Safe- 
Run switches, Start buttons, Stop controls and, for 
two-way systems, signal lights indicating direction 
of flow. Such pushbutton panels are installed at 
every control station in the system. 

Complete control systems can sequence loads, re- 
cord the destination of loads in a multiple convey- 
ing operation, and control signal lights and alarm 
systems for any or all of the phases of the operation. 

All automatic interfloor conveyors must be de- 
signed and constructed in accordance with state 
and local safety requirements which might vary in 
different areas. In addition to all standard inter- 
locking devices, safety provisions include: Safety plate 
for inside the gig (to prevent personnel from 
riding in it); slack cable switches; safety grabs or 
similar arrangements for insurance against faulty 
cables; retiring cams on gig doors; and the doors 
themselves. Doors can be of unitized or multiple 
construction, can move from top, bottom or side of 
door openings, and can be actuated either by the 
movement of the gig or by a motor. Action of doors 
is normally interlocked with the movement of hori- 
zontal and vertical conveying elements. 


> Versatile Tools 


The range of tools that the conveying engineer 
can use indicates the tremendous versatility that 
the manufacturer of unitized-load conveying systems 
can offer to his customers. The present extremes 
might be illustrated, in a general manner, by two 
installations involving our company’s equipment. 

In one case, a 6-ton unitized load of material 
can be loaded onto an automatic interfloor conveyor, 
transferred to any of six floors and unloaded from 
a receiving conveyor—all in less than 2 minutes. 
The entire operation, except for load-unload by fork 
truck, can be performed by one man from a push- 
button station. 

In the other case, a small stereo plate, with a 
relatively soft and damageable surface, can be auto- 
matically transferred from casting room to printing 
room, 90 feet and one floor away, in 11/4 minutes. 
The plate is delivered in a perfect scratch-free con- 
dition because of special construction and safety 
features of the conveyor that handles it. 
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Fig. 1—Cross-sectional view of an Inchworm motor assembly 
shows the magnetostrictive armature, hydromechanical clamps, 


and actuating coil. 
are used for original setup and coarse feed operations. 


The hand wheel and lead screw mechanism 
After 


the machine tool has been set up by the coarse feed to the 
correct part size, minute changes in position of the movable 
machine element are effected by the magnetostrictive motor. 


APPLYING 
MAGNETOSTRICTIVE ACTUATION 


FOR PRECISE LINEAR POSITIONING 


Conventional methods of feeding cutting tools in metal machin- 
ing setups are usually based on the use of some form of the lead 


screw mechanism. 


Inherent characteristics in translating the 


rotary motion of the lead screw into linear motion of the cut- 
ting tool become unseen gremlins when dimensional tolerances 
in the range of = 0.000005 inches are required for precision 
parts. A magnetostrictive actuator has been developed as a suc- 
cessor to the lead screw mechanism in such applications. 


By LAWRENCE TORN, Chief industrial Products Engineer, Airborne Instruments Laboratory Inc., Mineola, N. Y. 


HIGH PRODUCTION of interchangeable 
parts on an assembly line basis requires the 
use of automatic machine tools capable of 
repetitive operations with consistent accuracy. In 
some industries this accuracy is defined in terms of 
tolerances in the range of +0.000005 inch. In 
order to achieve accuracies of this magnitude, the 
positioning of the machine tool cutting surfaces with 
respect to their work holding systems is of the ut- 
most importance. 
A typical machine tool of today consists of a 
massive body built to provide a rigid system for 
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accurate positioning and to eliminate the effect of 
vibration. Cutting tools are usually mounted on a 
heavy member which slides on accurate ways formed 
as a part of the machining bed. Although the slide 
and way system of positioning cutting surfaces is 
a standard method used in the machine tool in- 
dustry, it possesses a characteristic known as “stick- 
slip” which has a detrimental effect when close con- 
trol of machining tolerances is required. 

In the slide and way system, it takes a greater 
force to start two members sliding with respect to 
each other than the force required to overcome a 
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MAGNETOSTRICTIVE 


ACTUATION MAGNETOSTRICTIVE CYCLE 


oll Direction of Travel 
steady-state dynamic friction between the members. 


Therefore, there is a minimum rate at which con- 

tinuous motion can be maintained between the (1) staer 
members. Below this rate, the motion becomes 
incremental and consists of a series of jogs or steps. 
When a device such as a lead screw is used to 
actuate the slide, the rotary motion of the screw 
must be resolved into a linear motion to move the 
slide on the way. Since the force that must be ex- 
erted to start the slide moving is greater than the 
force required to continue movement, the slide does 
not begin to move the instant the screw begins to (2) conreact eceesguen- 
turn. Instead, the lead screw “winds up” somewhat 

like a spring until sufficient force is accumulated to | 
overcome the static friction of the slide. The slide 
then lurches forward into motion and frequently 
moves by an amount greater than was required to 
correctly machine the part. This effect becomes 
more detrimental as smaller and smaller advances 
of the slide are required to make microinch cor- 
rections to cutting tools. 

To overcome the disadvantages of the “stick-slip” 
motion of slides and ways, Airborne Instruments 
Laboratory Inc. has developed a linear actuating de- 
vice known as the Inchworm motor, Fig. 1. This 
device replaces the conventional lead screw mech- 
anism and meets the fundamental need in precision 
positioning of large mechanical loads in small, dis- 
crete, controllable steps along a linear path. It uses 


Coil - OFF 


Cl 
Open clamp wu Geno 





a physical principle called magnetostriction to 
achieve precise movements of heavy loads over mi- 
nute distances. 


Magnetostriction is the effect that occurs when EXPAND ARMATURE 


Closed 





certain magnetic materials are subjected to a mag- 


S| 


Closed 
Normal load point fora 


flat bed centerless grinder 


Heavy force armature 


Open 
0.00012 in. 


Fig. 3—One complete cycle of a magneto- 

strictive motor is shown diagrammatically. 
Fig. 2—Maximum step size for a particular Inchworm The actual step movement depends upon 
motor is determined by the breakloose load of the the strength of the magnetic field, the 
slide and the actuating coil current. The chart shown breakloose load, the type of material used 
is marked for a flat bed centerless grinder which re- in the armature, and the length of armature 
quires a breakloose force of 300 pounds and a sliding affected by the field. 
force of 220 pounds. 
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netic field produced by current flowing through a 
coil surrounding the material. Under the influence 
of the magnetic field, the magnetostrictive material 
changes in length while the field is effective and 
returns to its original length when the field is re- 
moved. For example, a properly heat treated nickel 
rod can produce a magnetostrictive contraction up 
to 0.00003 inch per axial inch of rod length. The 
amount of motion is proportional to the magnetic 
field strength up to the point of saturation and, in- 
versely, to the load encountered, in accordance with 
Hooke’s Law which states that below the elastic limit 
the stress is directly proportional to the strain. 
If the rod has a four-inch long magnetic field ap- 
plied to it, the theoretical maximum step size would 
be 0.00012 inch. In practice, the step size is approxi- 
mately half that amount due to the load. Typical 
step sizes versus loads are shown in Fig. 2. The 
example marked is for a flat bed grinder which re- 
quires a breakloose force of 300 pounds and a slid- 
ing force of 220 pounds. 

The Inchworm motor uses the principle of mag- 
netostriction in combination with a pair of unique 
hydromechanical clamps. Micromotion is produced, 
Fig. 3, by locking one end of a magnetostrictive ma- 
terial armature with one clamp and applying a 
magnetic field between the hydromechanical clamps 
so that the armature contracts through the other 
unlocked clamp. The second clamp is then locked 
and the first clamp is unlocked allowing the arma- 
ture to expand back to its original length when the 
magnetic field is removed. The net result is a mi- 
nute motion of the armature in a direction along 
its length. The mircromotion may be either forward 
or backward and depends upon the sequence in 
which the clamps are locked and unlocked in re- 
lation to the on-off condition of the magnetic field. 


The success of this motor depends largely upon 
the gripping action of the clamping devices. Each 
clamp consists of a fluid-filled cylindrical groove 


covered with membrane which contacts the 
armature. When pressure is applied to the hydraulic 
fluid in the groove, the membrane deforms and 
presses against the armature to form a friction lock. 
Release of the pressure allows the membrane to 
retract and permits the armature to slide freely 
within the clamp. The clamps on the armature 
may be locked and unlocked at will by controlling 
the fluid pressures and, in actual practice, the 
sequencing operation of clamping and unclamping 
the armature is controlled automatically. 

A typical magnetostrictive feed mechanism is 
shown in Fig. 1. Mounted on one end of the magneto- 
strictive armature is the movable machine element 
to be controlled. The two hydromechanical clamps 
and the armature coil are rigidly mounted to the 
base of the machine. In order to provide a setup 
and coarse feed facility, a conventional lead screw 
feed wheel assembly works integrally with the mo- 
tor through the action of ball worm-nuts. In prac- 
tice, the vernier type magnetostrictive feed device 
overrides the ball worm-nut and allows the coarse 
feed to be used only when both clamps of the fine 
feed mechanism are relaxed. 


Magnetostrictive motors have been installed on 


AUTOMATION—April 1958 


Fig. 4—An Inchworm motor installation is shown in 
operation on a centerless grinder at the antifriction 
bearing plant of Torrington Co. The motor and auto- 
matic gaging system perform some of the observation, 
decision, and action functions formerly manually con- 
trolled by the operator. 


many machine tool applications in industry. One 
such installation was made on a centerless grind- 
er line, Fig. 4, at Torrington Co., manufacturers 
of antifriction bearings. Applications of antifriction 
bearings require tolerances in the microinch range, 
microfinished surfaces, and extreme uniformity of 
every component. Maintaining close tolerances on 
a high-speed production line presents many prob- 
lems, and Torrington engineers were interested in 
attaining greater precision without sacrificing out- 
put rates or quality. One operation that came under 
scrutiny was on the centerless grinder line where 
needles for bearings are ground to size and finish 
before assembly into finished bearings. This opera- 
tion was done on a typical centerless grinder where 
the workpiece is carried on a workrest and _posi- 
tioned between a regulating wheel and a grinding 
wheel. The size of the part is determined by dis- 
tance maintained between the two wheels. Adjust- 
ments to achieve the finished part size are made 
by moving the regulating wheel toward and away 
from the grinding wheel. The conventional method 
of controlling this adjustment is to move the regulat- 
ing wheel by a lead screw mechanism actuated by 
a hand wheel under control of the operator. Since 
the wheel is mounted on a slide and way means, 
the disadvantages of “stick-slip” occurred and made 
control of microinch tolerances difficult. 

In this installation the lead screw mechanism 
was removed and replaced by a magnetostrictive mo- 
tor and automatic control system. The base of the 
motor was bolted to the bed of the grinder and 
the magnetostrictive armature was attached to the 
regulating wheel slide. Movements of the armature 
through the hydromechanical clamps move the reg- 
ulating wheel forward and backward as desired. The 
minute movements through the device are as small 
as 0.000005 inch or as large as 0.0001 inch. 

To make the grinding operation completely 
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MAGNETOSTRICTIVE 
ACTUATION 


automatic, electronic gaging equipment was added 
to perform the complete function of inspecting each 
roller after grinding and correcting the grinding 
machine if successive parts are out of tolerance. 
Machine variables such as grinding wheel wear 
and thermal expansion were thereby automatically 
compensated for, resulting in accurate part size at 
all times. 

The automatic control system for the motor util- 
izes the feedback control principle to accomplish 
automatic size control, Fig. 5. Finished parts leaving 
the grinder are guided along a track into a gaging 
station. An electronic gage head measures the part 
and converts the part size information into elec- 
trical signals. This data is compared with the de- 
sired size through a standard comparator unit which 
displays the part size on a meter on the face of 
the comparator. In addition, the signal is carried 
through a classifier unit for classification into seven 
different grades, according to the level of the signal. 
This unit determines if a correction should be 
made through the control unit to the motor. For 
example, if only one part is out of tolerance, no 
correction is made since this may result from an 
accidental occurrence and may not occur in sub- 
sequent parts. If successive units are off size, the 
unit makes the necessary correction. The applied 
correction depends upon the size of error, the length 
of time since the last correction, and whether the 
part is over or undersized. Since the delay time 
in averaging the size of several pieces is relatively 
large, the control system is stabilized to compensate 
only for slow rate variations such as grinding wheel 
wear, temperature changes, and trend variations in 
input sizes. 

The automatic control system has made it pos- 


Centerless 
grinder 


Inchworm 
motor 


Automatic. 


control unit Gage station 
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Fig. 5—Block diagram shows an automatic control sys- 
tem for a magnetostrictive motor installed on a center- 
less grinder. Parts leaving the grinder are fed through 
an electronic gaging unit. Size information is fed to 
a comparator unit and then to a classifier unit which 


classifies parts into seven grades, according to the 
level of the signal. Relay outputs from the classifier 
unit provide information to the automatic control unit 
for regulation of the motor and correction of the grind- 


sible for Torrington to produce precision parts to 
an accuracy that is consistently better than fifty 
millionths of an inch. The improvement in size 
control has been achieved without any sacrifice in 


ing operation. the speed at which parts are ground. 


NN are you stuck? 


In the past few years AuToMATION has helped in the solution of hundreds of 
widely diversified practical problems in making operations more automatic. Re- 
gardless of the character of the operation or system being developed, somewhere in 
industry a similar problem has been solved and, very often, equipment is available 
or suitable techniques are known. 

Development can be simplified, engineering costs reduced, and reliability guar- 
anteed with tried and proved equipment and devices available today for achieving 
successful automation. Whether the problem is simple or complex, practical or 
technical, the Editors will be pleased to help find the right answer. The vast 
reservoir of industrial know-how is yours for the asking. Take advantage of this 
service. Write to: The Editor, Automation, Penton Bldg., Cleveland 13, Ohio. 
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Fig. 1—Motorized, rotary bowl-type 
hopper feeds setscrews into the up- 
per feed tube leading to the rotary 
selector drum. If jams occur in the 
feed tube, the rotary hopper can 
be swung away from the tube to 
allow the insertion of a rod into the 
tube to clear jam. 
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“BY ROTATION 


FOR AUTOMATIC ASSEMBLY 


Socket setscrews have always been difficult to feed 
and orient in automatic assembly operations due to 
their symmetrical shape. A new approach to this 


problem utilizes a probe pin detector in combina- 
tion with a reversing device to effect orientation. 


By ROY GIBBS Application Engineer, Socket Screw Div., 


, 
Dcemnenc and orienting of all types of screws 
* have become common practice in industry as 
increased numbers of piece-parts have been 
converted from manual to automatic assembly meth- 
ods. Many devices have been designed to handle 
asymmetrical screws such as cap, round head, and 
fillister head in which the device can differentiate 
between ends of the screw by differences in diam- 
eter, weight, or shape of head. Socket head set- 
screws, however, present a different problem since 
there is only a slight variation in weight between 
ends and no definite head or projection for the 
orientation device to sense. 
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Bristol Co., Waterbury, Conn. 


Considerable design effort has been expended 
to produce a foolproof device for feeding and orient- 
ing headless, socket head setscrews. Some devices 
have been designed to orient modified setscrews 
in which the threaded diameter varies from one end 
to the other. However, the necessity of modifying 
the standard setscrew increases the cost of the screw 
and either limits the number of suppliers or re- 
quires additional plant operations. Other devices 
have been designed to detect the slight difference 
in weight due to the hollow socket, but this usually 
results in a delicate balance system which has re- 
strictions as to size. This is especially critical as the 


77 





ORIENTATION 
BY ROTATION 


, 


Fig. 2—Trap lever on the lower end of the feed tube is 
synchronized with the power screwdriving machine to 
release individual setscrews into the selector drum. The 
drum revolves to a vertical position and the probe pin 
descends to sense which end of the screw has been pre- 
sented. The drum again revolves 180 degrees if the 
point end of the screw is sensed by the probe. 


“square” screw shape—the length of the screw 
equals or is smaller than the diameter—is ap- 
proached. Still other types of devices have been de- 
signed whereby the hollow socket of the screw is 
probed and picked up by a pin on a rotating wheel. 
This type of device features random selection and 
discard of the screw until the probe is able to 
enter the socket end, and the effeciency of the unit 
usually decreases as the shape of the setscrew ap- 
proaches a “square” configuration. 


> New Approach 


A mechanical orientation device incorporating a 
probe pin which “feels” the hollow socket of the set- 
screw as it is held in a rotatable drum and causes 
the drum to be reversed 180 degrees if the screw 
has been presented incorrectly has been designed 
and manufactured by the Socket Screw Div. of the 
Bristol Co. The feeding-orientation device is adapt- 
ed for use with a standard automatic screw driving 
machine, and the complete combination automati- 
cally selects, orients, inserts, and drives standard 
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socket head setscrews into tapped holes of assem- 
blies. The unit is capable of setting the screw to a 
predetermined torque so that all assemblies are 
tightened uniformly. 

‘The motorized, rotating bowl-type hopper of the 
feeding-orientation device is shown in Fig. 1. Socket 
head setscrews are picked up randomly by metal 
blocks inside the hopper bowl and drop into the 
upper feed tube. The screws slide down the in- 
clined tube and back up against a trap lever at the 
lower end of the tube, Fig. 2. The trap lever is 
synchronized with the stroke of the power screw- 
driver to release the screws, one at a time, into a 
hole in the rotary selector drum when it is properly 
aligned with the feed tube. Upon receiving the 
setscrew, the drum automatically rotates counter- 
clockwise to a vertical position, and a probe pin 
moves downward seeking the hollow head of the 
screw. If the screw is properly oriented, the probe 
pin extends its full stroke into the socket head and 
actuates a limit switch. This action causes the set- 
screw to be released through the selector drum into 
a lower feed tube which guides the screw to the 
feed finger of the power screwdriver, Fig. 3. How- 
ever, if the probe pin contacts the solid metal of 


Fig. 3—Lower feed tube guides the oriented setscrew 
into the feed finger of the power screwdriver for inser- 
tion into the assembly. The downstroke of the screw- 
driver bit picks up the setscrew, and the pressure of the 
screw entering the tapped hole engages a friction-type 
clutch of the driving unit. 
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Probe pin 


» 


Fig. 4—Diagrammatic sketch showing a typical sequence of operations of the selector 


drum. 


(a) Setscrew enters selector drum (b) Drum rotates to vertical position and the 


probe pin descends and encounters point end of screw (c) Selector rotates 180 degrees 
and releases screw to lower feed tube (d) Drum reverses to starting position and ac- 
cepts another screw (e) Drum rotates to vertical position and probe pin enters hollow 
end of screw head (f) Drum releases screw to lower feed tube through selector drum. 


the point end of the screw and cannot extend 
its full stroke, the selector drum immediately rotates 
counter-clockwise 180 degrees, reversing the screw 
end for end. The properly oriented screw is then 
released into the lower feed tube. The selector 
drum reverses and rotates clockwise until it is orient- 
ed in proper position to accept another screw at the 
upper feed tube. A diagrammatic sketch of the 
sequence of selection, probing, and orientation is 
shown in Fig. 4. 


AUTOMATION—April 1958 


> Flexibility of Operation 


The feeding-orientation device is shown installed 
on a Detroit Power Screwdriver unit, Fig. 5. The 
orientation unit will feed setscrews at a faster rate 
than they can be driven, and the feed time cycle for 
typical setscrews such as No. 10 x 14, 4 x 5/16, 
or 5/16 x % inches is 1.2 seconds. In normal pro- 
duction the actual driving cycle of the power screw- 
driver is 2 seconds. The feeder-driver combination 
is supplied in three basic sizes and will accommodate 
screws between No. 2 wire size and 5% inch in di- 
ameter with normal ASME Class 3 fits. Normally, 
throughout any production run, the same size screw 
will be used. For changes due to variation in the 
length of the screw, approximately five minutes is 
required to change the probe pin assembly. When 
changing to another diameter screw, approximately 
20 to 30 minutes is required to replace the upper 
and the lower feed tubes, switch the selector drum, 
change the probe pin assembly, and replace the 
screwdriver bit. 

With manual presentation of parts, production 
increases up to 400 per cent are possible over manual 
insertion of setscrews. On automatic presentation of 
parts, or with pre-orientation of the tapped hole in 
the piece-part, production increases up to 600 per 
cent are practical. The feeding-orientation unit is 
designed to handle all standard types of socket head 
setscrews, including both hex and spline sockets 
with cup, flat, oval, cone, or half-dog points. 


Fig. 5—Detroit Power Screwdriver machine with the 
setscrew orienting device inserts screws into a ball bear- 
ing locking ring. The hand insertion rate for this as- 
sembly was approximately 300 units per hour. The 
automatic feeder-driver installation increased the inser- 
tion rate to 800 to 900 units per hour. 





Point Breeze Works of Western Electric Co., 600 foot long machines 


c ci 
Copper Coated are used in PAV) coating of steel wire In the picture, 25 channels of wire are be 


directed through a . ells, part a total of 32 separate treatments which wire receives At 


Wire each cell, rolls feed current each wire and propel them through plating solution Extremely corrosive 
nature of certain of the solutions of the process requires corrosion resistant materials in tanks, mixing 
devices, piping, and similar parts. As an example, critical parts of various sump pumps furnished by Aurora 
Pump Div. of New York Air Brake Co. are made of cast stainless alloy (type CN-7M or CF-8M) 


( Grinding Piston Pins 


SIX centerless grinders have been combined 
to finish grind 2100 automotive piston pins 
per hour. The grinders, manufactured by 
Landis Tool Co., are standard models 
equipped with automatic loading, work con 
veyors, and automatic sizing units Each 
machine in the line has a different grain 
and grade wheel to progressively remove 
less stock and grind to better finishes 
Loader in foreground receives heat treated 
pins in rough-ground condition and auto 
matically loads first grinder. Parts are trans 
ferred to successive machines in the line by 
chain type conveyors The first four ma 
chines are connected to a common coolant 
system. Because of the finish requirements 
the last two machines use a special coolant 
and are equipped with combination fabric 
and magnetic type coolant filters 
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Atmosphere Control 


INERT GAS analyzer and control mechanism has been installed 
by C. G. Hussey Co. to maintain proper ratio of gases in atmos- 
phere of annealing furnace. In this particular process, 10 parts 
of air are mixed with one part natural gas and burned in a 
generator. The products of combustion are then collected and 
used as an inert atmosphere A Mine Safety Appliances Co 
gos analyzer continuously samples atmosphere to determine 
what, if any, changes must be made in proportion of air and 
fuel to maintain desired atmosphere. Control mechanism then 
automatically actuates valves to obtain this proportion 


Converted 
Machine Tool 


OPEN-SIDE planer has been con- 
verted into a ‘new’ three-dimen- 
sional tracer-controlled milling ma- 
chine by National Supply Co. As a 
first step, the company’s maintenance 
department converted all machine 
movements to hydraulic operation. A 
25-hp variable-speed hydraulic spindle 
supplied by Romulus Tool and Engr. 
Co. was used to replace the planer 
toolmount. As shown, a sleeve was 
mounted on the tool spindle to sup- 
port a hydraulic tracer valve. Power 
for both machine movements and 
spindle rotation is obtained from a 
30-hp combination hydraulic power 
unit that contains a 20-gpm variable 
delivery pump for the spindle, and 
a dual pump of 11 gpm capacity for 
table rapid traverse and three direc- 
tional feed movements 
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Programmed Tractor 


FIVE heavy duty Guide-O-Matic tractors have been placed in operation at 
warehousing facility of Kelly Air Force Base n Antonio, Texas The 
Barrett-Cravens Co. tractors are guided over a three mile course involving 
five warehouses by wire embedded in the floor and ground. Before re 
leasing a tractor, a programming panel is set up to tell the tractor where to 
stop At selected stations the tractor stops and blows its horn lf within 
one minute nobody comes to remove the load, the tractor proceeds to 
next preselected station. Tractor trains are prevented from overrunning each 
other by block signal controls similar to those used on railroads 





HYDRAULIC CONTROL OF 
AUTOMATIC MACHINERY 


SYNTHESIS OF SYSTEMS... 5 


PRINCIPLES OF 


HYDRAULIC SYSTEMS 
ENGINEERING 


By R. HADEKEL, Engineering Mgr., Sunbury Div., Sperry Gyroscope Co., Ltd., Brentford, England 


REQUIREMENTS that must be met by a pro- economics, it has been pointed out previously that 
posed hydraulically controlled production ma- this involves both first cost and running costs, in- 
chine may be expressed in the form of two cluding the cost of maintenance. Here, also, a bal- 
questions—“Will it do the job?,” and “Will it do it ance must usually be struck. 
economically?”. However modest these requirements In relation to hydraulics, doing the job may mean 
may seem, their fulfillment usually entails a detailed performing one operation, several independent oper- 
examination. ations, or a sequence of operations. Control may be 
Doing the job means doing it effectively, and most merely initiated by human command, as in auto- 
often this is a matter of degree. In particular, a com- matic cycles; continuously applied by an operator; 
promise is usually necessary between the technically or may involve a mixture of human and automatic 
attainable and the economically feasible. As for actions. 
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Fig. 45—Hydraulic graphical diagram (a) and electrical elementary diagram, (b), for 
an automatic furnace charging device. Opening of pressure switch on pressure buildup 
at end of piston stroke shuts down pump motor and de-energizes control valve solenoid. 
Return spring then retracts piston to loading position. 
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Systems engineering, or that portion of over-all technical effort 
that concerns the integration of elements and subunits into an op- 
erating assembly, is a vital phase in the design and development 
of any production machine. This fifth part of a series on the syn- 
thesis of hydraulic control systems from commercially available 
components, describes some of the ways in which components 
can be combined to perform multiple, interrelated functions. 
Selection of system working pressure is also discussed. 


The objectives are simplified when the operations 
to be performed are few in number and do not re- 
quire continuous control by an operator. For ex- 
ample, in the complete stroking of cylinders, involv- 
ing perhaps the phases of rapid approach and press, 
the aims are merely to perform the operations at the 
required rate and to exert the desired force with 
reasonable power consumption. Refinements may in- 
clude adjustability of both approach speed and 
maximum force. 

If a number of operations are to be performed in 
a definite sequence, it is usually a part of the speci- 
fication that the sequence be achieved automatically. 
The methods of accomplishing this require separate 
study, and will be the subject of the next part of 
this series. 

Design and placement of controls are most im- 
portant when continuous control is to be exerted by 
an operator. The quality of “feel,” as well as loca- 
tion to suit human physiology, are considerations 
that must often be taken into account. Regarding 
the former, excessive sensitiveness of control is un- 
desirable. Also, extreme accuracy in the system it- 
self is not always necessary, due to the wide toler- 
ance of human capabilities. 

If fully automatic control is required, the chief 
problem is accuracy. Achieving the desired degree of 
accuracy usually brings stability problems in its 
wake. 

In systems which must be capable of perform- 
ing a number of unrelated operations, care must 
be taken to insure that the operations really are 
independent, and do not react on each other in 
unwanted ways. In this connection, it must be re- 
membered that unless the pump is very much over- 
sized for its duties, or unless a large accumulator is 
used, what is available in the system is a given flow, 
not a given pressure. Thus, when the full pump flow 
is utilized, pressure will drop to the value required 
by the least loaded of competing services. 

Whatever the system, it will have more or less 
prolonged idle periods, and the problem of how to 
deal with these is common to all hydraulic installa- 
tions. The optimum solution, however, varies accord- 
ing to the kind of functions to be performed. The 
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idling problem in general, and some typical means 
of solving it, will therefore be discussed next. 


> The Idling Problem 


It is an almost universal rule that hydraulic 
pumps are fitted with relief valves, although a few 
exceptions will be mentioned later. Also, in most 
applications the pump is driven at a fairly con- 
stant speed. The pump therefore is constrained to 
deliver a roughly constant quantity of oil per unit 
of time. If no free outlet is offered to this flow, 
supply pressure will rise until the relief valve func- 
tions. Thereafter, pressure will be maintained at 
the relief valve setting. 

The potential energy of the fluid blowing off 
through the relief valve is converted into heat—if 


Fig. 46—Two fixed delivery pumps of different capac- 
ities are used in this pump unloading circuit. Small 
pump maintains system pressure and operates unload- 
ing valve during idling periods. Function of unload- 
ing valve is to bypass output of large pump to tank. 
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Fig. 47—Accumulator in hydraulic circuit (a) replaces small pump in system of Fig. 46. 
Pressure switches close on pressure buildup and actuate solenoid of unloading valve 


in control circuit (b). 


Differential setting of pressure switches avoids immediate cut- 


ting in of pump due to extraneous system leakage. 


all of the pump output is blown off, then the whole 
of the peak pump power is dissipated in this form. 
Nearly all of the heat so developed goes into in- 
creasing the temperature of the oil. During the 
process, however, full pressure is maintained at the 
supply, and is available to the system when required. 

There is nothing inherently wrong in blowing 
oil off through a relief valve during idling periods, 
provided: 1. The pump is capable of working con- 
tinuously at full load (most high-grade pumps are). 
2. Oil temperature does not rise excessively. 3. The 
power wastage in heat is acceptable from a cost 
standpoint. The last two restrictions are usually 
unimportant when the peak power involved is no 
more than, say, | horsepower or thereabouts. For 
larger powers, forced cooling as previously discussed 
is sometimes resorted to if cost, space, weight re- 
strictions, and availability of cooling medium permit. 
As an alternative, a pump unloading system may be 
employed, and indeed the vast majority of installa- 
tions include this provision. 


> Pump Unloading Methods 


In some systems it may be permissible to shut 
down the pump driving motor during idle periods 
when free flow stops. This may be done manually 
(which can be risky), or automatically through use 
of a pressure switch. The same pressure switch may 
also cause the return of the piston of a single acting 
cylinder if some external force, such as gravity or 
a spring, is available to effect the return motion. 
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Such a system, Fig. 45, may be employed to load 
bars into a furnace. 

The directional control valve in Fig. 45(a) is a 
solenoid operated, spring return type which requires 
energization of its solenoid to allow fluid to pass 


to the cylinder. When the Start button, Fig. 45(b), 


Fig. 48—Pump is automatically unloaded in neutral posi- 
tion of open center directional control valve used in 
this circuit. Relief valve establishes peak operating 
pressure, at ends of piston strokes. 
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is momentarily depressed, the pump motor is started 
and maintained in operation through energization 
and holding of relay 1M. At the same time, the 
solenoid of the control valve is energized and held 
in by a contact of relay MR. The piston of the 
charging cylinder thus receives pressure and extends 
to load the bars into the furnace. 

When the mechanism hits its stops, or if a jam 
occurs at any point in the travel of the piston, sys- 
tem pressure will rise and cause the pressure switch 
to open. This interrupts the holding circuit for re- 
lays 1M and MR. When these relays open, the 
pump motor stops and the solenoid of the directional 
control valve is de-energized. The control valve is 
then returned by its spring so that the return spring 
can retract the piston. 

The function of the relief valve in this system is 
to protect the pump against the effects of motor 
overrun after the control valve returns. Its setting 
must be higher than that of the pressure switch, 
or else the latter would never operate. 

The idling problem is automatically taken care of 
when a pressure-governed variable delivery pump 
is used. With such a unit, as pressure approaches 
the cutoff setting, pump delivery automatically be- 
gins to drop to zero or, more usually, to whatever 
value is required to maintain the set pressure. In 
the absence of other demand, delivery is that re- 
quired by any leakage paths present. 

Since loads on pump bearings are proportional to 
pressure and virtually independent of flow, the idling 
power required by a variable delivery pump can be 
a substantial amount. In a well designed pump, for 
example, it can be as much as 10 per cent of the 
peak power developed. This compares roughly with 
the idling power required with other methods of 
unloading, and may be higher than some. The 
chief limitation on the use of variable delivery 


Cylinder A 


Manually operated 4-way 

three position directional 
contro] valves 

(spring ceritered, open ceriter types) 


Relief valve 


L Pump, fixed 


displacement 


Fig. 49—Series connection of open center directional 
control valves effects pump unloading in neutral, and 
allows operation of more than one actuator. How- 
ever, only one actuator can be operated at a time 
with this hookup. 


AUTOMATION—April 1958 


Fig. 50—Operation of two actuators can be effected 
with one open center and one closed center directional 
control valve connected in this manner. Valve A must 
be held over (off neutral) during operation of cylinder 
B. Circuit is used in some injection molding and die- 
casting machines. 


pumps to solve the idling problem is their relatively 
high cost. 

A more common solution is to use two fixed de- 
livery pumps that have different capacities, Fig. 46. 
These are available from several manufacturers as 
twin units, which simplifies installation. The smaller 
pump has a capacity sufficient to deal with leakage 
and other small demands that occur during idle 
periods, and its flow is allowed to blow off through 
a relief valve at this time. The small power dissipa- 
tion involved in this action is easily tolerated. 

The pressure setting of the relief valve is slightly 
higher than that required to operate the unloading 
valve for the larger pump. The margin required for 
the relief valve—to insure that the unloading valve 
will operate—represents a wasted surplus. Effective 
operating pressure of the system is therefore that of 
the unloading valve setting in this arrangement. 


> Accumulator Systems 


An automatic cutout system that uses only one 
fixed delivery pump is diagrammed in Fig. 47(a). In 
this circuit, system pressure is maintained during 
idling by a reserve of oil in an accumulator. The 
accumulator is separated from the pump delivery 
connection by a check valve, and a solenoid operated 
unloading valve is connected between the check 
valve and the pump. A relief valve is not essential 
in this circuit, since small lags in operation of the 
unloading valve will not cause serious pressure rises; 
instead, surges so developed will be absorbed by 
the accumulator. If a relief valve is used, as might 
be the case to safeguard the pump against failure of 
the cutout system, its setting must be above cutout 
pressure. 

Operation of this system is as follows: Assuming 
the pump is operating, and free flow is restricted as 
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KEY TO CIRCUIT COMPONENTS 


V1,V2,V3,.V4 
Manually operated 
3-way , two position pilot 
valves, spring returned 


V5,VG 
Pilot operated 4-way, 
three position directional 
control valves, spring 


centered 


V7, V8,V9,V10 
Check valves 


Vil 
Pilot operated unloading 


valve 


V12 


Relief valve 


R1,R2Z 


Restrictors 


Fig. 51—A manually operated pilot valve is provided to control each up and down 


motion of cylinders in this circuit. 


Actuation of any pilot valve closes pump unloading 


valve and positions spool of appropriate directional control valve to operate a cylin- 
der. Pilot valves must be held depressed for full period of piston motion desired. 


during idling periods, pressure will rise sufficiently 
to close electrical contacts in pressure switches PR 
SW 1 and PR SW 2, Fig. 47(a). The pressure set- 
ting of PR SW 1 is higher than that for PR SW 2. 
Relay 1CR, Fig. 47(b), is energized by PR SW | 
and held by PR SW 2. A contact on relay ICR 
then actuates the solenoid of the unloading valve, 
opening this valve, and the output of the pump is 
diverted to tank. Pressure is trapped in the system 
by the check valve and maintained by the accu- 
mulator. 

This condition continues until extraneous system 
leakage causes the accumulator pressure to drop be- 
low the pressure settings of both switches. Open- 
ing of PR SW 2 interrupts the holding circuit for 
relay ICR, the solenoid is de-energized, and the 
unloading valve closes. It should be noted that the 
pressure setting of switch PR SW 1, which initiates 
energization of relay 1CR and hence actuation of the 
solenoid, must be about 5 to 10 per cent above that 
of PR SW 2. This avoids immediate cutting in of 
the pump as pressure drops; even though PR SW | 
opens first on pressure drop, the solenoid will still 
be held energized through PR SW 2 and relay 
ICR. Effective system pressure must therefore be 
taken as the pump cut-in setting of PR SW 2, and 
again the margin represents an unavoidable but 
small surplus. 
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A differential type pressure switch with an ad- 
justable margin between operating and resetting 
could have been used in the previous circuit with 
equally effective results. Another possibility would be 
in the use of cutout valves that are directly responsive 
to pressure. Valves of this type are common in air- 
craft installations, but seem to be rare or nonexist- 
ent for industrial installations. This is a situation 
having no apparent explanation for the author. 

The four systems just described—fixed delivery 
pump with relief valve, pressure governed variable 
delivery pump, dual fixed delivery pump arrange- 
ment, and automatic cutout system with accumu- 
lator—each provide an installation wherein full pres- 
sure is sustained in a delivery main, even though 
the pump may be unloaded. This feature is re- 
quired in some setups, is desirable in others, but 
is by no means essential to all. 


> Nonpressurized Systems 


Different solutions to the idling problem may be 
more convenient where there is no call to maintain 
system pressure during idling periods. In general, 
there are two methods of attack, the choice of which 
depends on the type of system involved. 

The first approach is applied in systems in which 
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Valve A 


automatic control of a number of operations is re- 
quired, and the operations must be performed in 
a predetermined sequence. In this case, the sequence 
control is usually arranged so that initiation of the 
cycle puts the pump on load, and completion of the 
last operation in the sequence unloads the pump. 
Here, again, loading and unloading of the pump 
can be effected by closing or opening a tank bypass 
path. Pump unloading methods for this type of 
system will be discussed in conjunction with auto- 
matic sequencing circuits, to be covered in the next 
part of this series. 

If the installation is one which involves a single 
operation, or a number of independent operations, 
the pump may be put on load by the operation of 
any control device in a manner to cut off the bypass 
path to tank. Unloading is then accomplished by 
returning the device to its normal position, thus 
re-establishing the bypass path. Return of the con- 
trol device to normal should preferably be effected 
automatically upon its release. In directional con- 
trol valves, this can be accomplished by springs. 
Principles involved in this solution to the idling 
problem can be demonstrated by considering some 
systems that employ open center control valves. 


> Open Center Valve Systems 


As previously described, the elementary open cen- 
ter directional control valve establishes a connection 
between its pressure (P) and tank (7) ports when 
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Solenoid operated 
Sema beeten position 
unloading valve 
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Fig. 52—Electrically controlled counterpart of purely 
hydraulic circuit of Fig. 51. In this arrangement, elec- 
trical pushbuttons energize solenoids through relays to 
determine cylinder actions and position of unloading 
valve. 
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it is in its neutral position. Fig. 48 illustrates con- 
trol of a double acting cylinder by means of an open 
center valve. The pump is automatically unloaded 
to tank in the neutral position of this valve. To 
insure that neutral is reached, a spring centering 
type of valve is used. The relief valve determines 
maximum system pressure. 

A limitation of open center valves is that they 
cannot be connected in parallel to control more 
than one actuator, since the pump would be un- 
loaded as long as any one valve in the hookup re- 
mained in neutral. However, it is possible to con- 
nect them in series, Fig. 49. With this arrangement, 
the restriction arises that only one actuator can ef- 
fectively be operated at a time; before another one 
can be operated, the valve causing any previous ac- 
tuation must be restored to neutral. When any valve 
except the first one in the series is operated, all 
valves upstream of it will be deprived of a tank 
outlet. 

These shortcomings may be overcome by using 
closed center valves that contain additional two way 
valve sections that are open to tank in their neutral 
positions. This type of valve was described previously 
in this series, and its hookup illustrated in Fig. 33 
(See Part 3—Automation, Dec. 1957). Simultane- 
ous operation of several actuators is readily accom 
plished with this arrangement. 

It is also possible to use one open center valve in 
parallel with one or more closed center valves, 
Fig. 50, provided they are operated in a definite 
sequence. In the circuit of Fig. 50, for example, the 
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sequence might be: 1. Operate cylinder A. 2. Hold 
valve A over. 3. Operate cylinder B. 4. Reverse 
cylinder B. 5. Release\valve B to neutral. 6. Re- 
verse cylinder A. 7. Release valve A to neutral. Se- 
quences in this order are common for injection 
molding and diecasting machines. Cylinder A, for 
example, might perform the function of clamping 
the die, and cylinder B could effect feeding of 
the molten plastic or metal. This system has the 
limitation for general use that valve A must be held 
over during operation of cylinder B. 


> Pilot Operated Circuits 


It is relatively easy to develop pilot operated 
circuits that have no restriction on simultaneous 
operations, and which use standard components. 
Fig. 51 illustrates what can be done. 

In this circuit, the pump discharges to tank 
through restrictor R2 and unloading valve V11. 
Because of the slight resistance to flow offered by 
R2, a small pressure is developed at the pump out- 
let connection during unloading. Operation of any 
one of pilot valves VI, V2, V3, or V4 opens a 
passage so this pressure can act on an appropriate 
pilot piston of directional control valve V5 or V6. 
This same small pressure, acting through one of 
check valves V7, V8, V9, or VIO (depending on 
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Fig. 53—“Stay-put” action of solenoid actuated direc- 
tional control valves provides complete piston strokes 
when pushbutton controls are operated momentarily. 
Unloading valve is held closed by SOL 1 during piston 
motion, and opened by de-energization of SOL 1 when 
pressure switch opens. Initial positions of directional 
control valves can vary with this circuit. 
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which pilot valve was actuated), closes the unload- 
ing valve. 

It should be noted that the resistance to flow 
offered by restrictor Rl in this branch of the cir- 
cuit must be high enough not to drain off the pres- 
sure needed to keep the unloading valve closed. The 
function ol RI will be described later. 

When any pilot of either directional control valve 
receives pressure, the spool of the valve affected 
shifts awav from neutral, and a cylinder operation 
ensues. Assuming, for example, that valve V4 has 
been depressed, the righthand pilot of directional 
control valve V6 will be actuated and the piston 
of cylinder B will rise.. When V4 (in this instance) 
is released, the pilot of V6 drains to tank, and the 
spool is returned to neutral by the centering springs. 
At the same time, the pilot of the unloading valve 
drains to tank through RI, and the unloading valve 
opens. This circuit has the disadvantage that the 
pilot valves must be held in for the full period of 
any cylinder operation. 


> Electrically Operated Circuits 


An electrically operated counterpart of the pilot 
system of Fig. 51 is illustrated in Fig. 52. In this 
system, all of the valves are solenoid operated and 
actuated by pushbutton control. Normally, the 
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unloading valve is open, and the directional con- 
trol valves are spring centered to their neutral posi- 
tions. 

Operation of the system is begun by momentarily 
depressing the Start button, Fig. 52(b). This causes 
closing and holding in of relays 1M and MR. Con- 
tacts of relay 1M then start and maintain the pump 
motor in operation; a contact of relay MR places 
voltage across the portion of the control circuit that 
includes pushbuttons PB1, PB2, PB3, and PB4. 

Thereafter, depressing any one of these pushbut- 
tons will energize SOL | to close the unloading valve, 
and will also energize a solenoid of the directional 
control valve associated with the particular button 
depressed. Operation of PB2, for example, will close 
the unloading valve by actuating SOL 1, and will 
also energize SOL 3 and shift the spool of valve A 
to the left. This last action causes the piston of 
cylinder A to rise. 

This system has the same restriction as the pilot 
operated system of Fig. 51, in that the actuating 
control must be held in for the full period of piston 
motion desired. The relief valve in this circuit limits 
pressure at the ends of cylinder strokes, and protects 
the pump in the event of failure of the spool of 
either directional control valve to leave its neutral 
position. 

Systems can readily be devised in which electrical 
pushbuttons need not be depressed for the full period 
required to complete an operation. One such sys- 
tem, Fig. 53, makes use of “stay-put” type control 
valves and a pressure switch to effect automatic 
control. With the pump in operation, momentarily 
depressing any one of pushbuttons PB1, PB2, PB3, 
or PB4, Fig. 53(b), will energize and hold SOL 1 
(the control valve solenoids require only momentary 
actuation because of the “stay-put” feature). Pres- 
sure rise at the ends of cylinder strokes will then 
open the pressure switch and de-energize SOL 1 to 
unload the pump. 

This circuit entails the disadvantage that the 
initial positions of the control valves are unknown. 
Even though they might be equipped with indicat- 
ing means, operator confusion could still occur dur- 
ing complex cycles. Also, uncontrolled movement of 
cylinders possible during the idling phase requires 
prevention by separate means. 

The electrical control circuit of Fig. 54 overcomes 
this difficulty. Relays and holding contacts have 
been provided in this circuit to hold energized any 
solenoid that is initially energized by the momentary 
actuation of a pushbutton. The hydraulic circuit of 
Fig. 52 can readily be adapted for this type of con- 
trol by the mere addition of one pressure switch. 
The function of the pressure switch would be to 
automatically de-energize the controls and unload 
the pump when piston strokes are ended. 

Purely hydraulic circuits that provide automatic 
unloading, and do not require full-period actuation 
by an operator, are also feasible. For example, 
spring centered, open center valves equipped with 
mechanical latches might be used—an action such 
as rise in pressure at the end of an operation could 
be made to release the latches and allow the valves 
to center. 
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Fig. 54—Addition of one pressure switch to hydraulic 
circuit of Fig. 52 (a) enables use of this electrical con- 
trol circuit. Advantage is that pushbuttons need be 
depressed only momentarily to effect complete cylin- 
der strokes. Directional control valves are automatical- 
ly restored to neutral at ends of strokes. 


Such valves have been used in aircraft hydraulic 
systems, but suitable standard components do not 
appear to be available for industrial use. There 
seems to be no reason, however, that standard valves 
could not be modified to operate in this manner. 


> Selection of Working Pressure 


Working pressures have not been standardized for 
industrial hydraulic systems, nor is there any good 
reason why they should be. The system designer 
thus has wide freedom of choice in the matter. A 
few of the factors that influence proper selection 
of a given working pressure will be mentioned. 

The volume of hydraulic fluid required to per- 
form a given amount of work varies inversely with 
the pressure chosen. Hence, the sizes of cylinders, 
accumulators, and tanks may be smaller with higher 
working pressures. 

When the time to perform an operation, or unit 
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PRINCIPLES OF HYDRAULIC 
SYSTEMS ENGINEERING : 


of work, is fixed, flow rates vary with the volumes 
involved. Also, pressure drops for constant efficiency 
increase in proportion to the working pressure. 
There is thus a dual effect tending to allow reduc- 
tions in sizes of pipes and valves as working pres- 
sures are increased. 

Decrease in size of cylinders, accumulators, tanks, 
pipes, and valves brings economies in first cost, space, 
and weight for these components. Greater ease of 
assembly—particularly in the forming and fitting of 
pipes—may also result. 

Offsetting these benefits, however, is the position 
of pumps and motors in the pressure situation. The 
sizes of these components are roughly proportional 
to their powers, irrespective of pressure, for constant 
operating speeds. Their cost per horsepower tends 
to rise with increasing pressure, owing largely to 
the higher manufacturing accuracies and design 
complications imposed by high pressure operation. 

Oil compressibility may also assume greater im- 
portance with higher pressures. When compression 
is severe, it can cause hammer effect on release, 
particularly from large cylinders. It may also cause 
instability in servo systems. 

In systems involving speed control by throttling 
of flow, including servo systems, the use of high 
pressures may require use of extremely small orifices. 
These, in turn, are more susceptible to blocking by 
dirt, and are usually more difficult and costly to 
manufacture, than larger orifices. This problem 
arises more frequently in connection with low power 
equipment, where throttling may be severe. 

There is a widespread but ill-founded belief that 
the use of high pressure increases the likelihood of 
system leakage. Actually, most seals which will hold 
a moderate pressure will hold a higher one as well. 





—__— Belt Turnover Device 





NOVEL belt turnover device, placed at discharge 
end of cigarette machines used by R. J. Reynolds 
Tobacco Co., orients cigarettes for packaging. Pre- 
vious step in manufacture is to slice double-length 
cigarettes into two cigarettes at their common filter 
cartridge. 

Fed by two conveyors from the slicer, cigarettes 
from one conveyor enter the turnover device. Turn- 
over belt is fabric-backed urethane foam in one 
endless length. Looped over a system of five 
pulleys in a figure-eight pattern, the belt grips cig- 
arettes and inverts them end-for-end as they are 
carried to the discharge point. This orients them 
with their tips in the same direction as the cig- 
arettes not turned end-for-end. 

Application suggests use of similar belt arrange- 
ments for handling and orienting other fragile 
items. 
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The same is true for pipe joints. Seal wear may 
be increased, but that is usually the only significant 
adverse effect of higher pressures as regards sealing. 

Essentially, the advantages to be gained from the 
use of higher pressures are a function of the horse- 
power to be developed. If, for example, the power 
is fairly low, flow rates and volumes handled will 
also be small, and gains to be obtained from going 
to higher pressures are limited. 

Hydraulic systems for machine tools are commonly 
rated to develop pressures of the order of 1000 psi. 
This figure is ample for most applications except, 
possibly, some broaching operations. Also, as might 
be expected, some machine tools do not require that 
high a maximum pressure, depending on the opera- 
tions to be performed. 

It is difficult to name any horsepower figure above 
which pressures higher than 1000 psi would show 
substantial benefits for the average machine tool. 
It would probably not be less than | or 2 horse- 
power. This is not to rule out use of 1000 psi for 
applications requiring up to, say, 10 horsepower— 
while no longer cptimum, and perhaps leading to 
a buiky installation—it can still be used. 

Except for large presses, the current limit is 
about 3000 psi. For pressures higher than this, the 
choice of equipment is somewhat limited, and the 
price of suitable components tends to rise appre- 
ciably. 

Cost of the hydraulic equipment is less often a 
limiting factor in large presses, considering that 
hydraulics may be the only feasible way of pro- 
ducing the large forces involved. To hold ram diam- 
eters to reasonable sizes, and to overcome pos- 
sible control difficulties that might result from 
extremely high flow rates at lower pressures, work- 
ing pressures of 6000 psi and more are often pro- 
vided. Also, the control gear may be specially de- 
veloped for the application. 

Sixth part of this series, to cover automatic se- 
quencing circuits, will appear in the June issue. 
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INTEGRATED LINE 
SHAVES AND INSPECTS 
CLUSTER GEARS 


UNIQUE system that integrates the feed 

and control functions of four individual 

gear shaving machines and automatically 
inspects all finish-shaved gears has been devel- 
oped and built by National Broach & Machine 
Co. A system for two-gear clusters is illustrated 
in Fig. 1. Cluster gears are raised by a vertical 
chain elevator unit to a chute that is pivoted 
by an air cylinder. The pivoted chute can direct 
the gears into either of two feed chutes. The feed 
chutes lead to automatic loaders for the first pair 
of shaving machines that shave the gears on one 
end of the cluster. 

The position of the pivoted chute is determined 
by the individual demands of each of the two 
shaving machines. If the feed chute going to one 
of the machines is full, or the feed chute for 
the other machine is nearly out of gears, the 
pivoted chute is diverted automatically to feed 
the proper machine. The gears are fed one-at-a- 
time by rocker-type loaders. They are automati- 
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cally positioned, shaved, and unloaded into chutes 
to washers. From the washers they go to mo- 
torized gear checkers where they are meshed with 
double-pivoted master gears and gaged for size 
accuracy. Gears that do not pass inspection drop 
from the chutes into pans under the checkers. 

Gears that pass inspection roll around curves 
into the buckets of a second vertical chain ele- 
vator. They are turned end-for-end so that the 
second gears on the clusters will be positioned 
correctly for their shaving operation. 

Gears from the second vertical chain elevator 
are fed to another pivoted chute that directs them 
through inclined chutes into the loaders of a sec- 
ond pair of gear shavers in the same manner as 
for the first pair of machines. The second gears 
on the clusters are shaved, washed, and gaged 
as before. Gears that pass inspection roll down 
curved chutes where they are lowered to a com- 
mon chute by a “teeter-totter’’ mechanism and 
are fed to the next operation. Rejected gears 
drop into pans under the checkers. 

The automatic gages can be arranged to shut 
down individual shaving machines after a pre- 
determined number of rejects has been produced. 
The feed chute for a machine so stopped will start 
to fill up. When this chute is full, feeding of all 
gears will be shifted automatically to the alter- 
nate machine, thus enabling departmental output 
to continue. The machine that is shut down can 
then be serviced for tool change or maintenance. 

Individual pushbutton controls are provided for 
each machine, gage, and chain conveyor, thus en- 
abling each of the units to operate separately and 
independently for setup or emergency purposes. 

If a third gear is included on a cluster, the sys- 
tem can be altered for this shaving requirement 
by adding another pair of shaving machines, 
chutes, a vertical chain elevator, and a pair of 
automatic gear checkers. 
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Fig. 1—Over-all view and block diagram 
illustrate integrated system for automati- 
cally feeding, shaving, washing, and in- 
specting cluster gears. 














FINE FINISHING of cylindrical surfaces is 
accomplished in the metalworking industry by 
rotating the work between centers or in a 

collet and bringing an abrasive stone into contact 
with the surface to be finished. The finishing ac- 
tion is usually carried out in two steps—roughing 
and final finishing—and the duration of each step 
is established by a timer. In such an arrangement, 
the final size of the finished part is determined by 
the size of the ground part before finishing. Toler- 
ances on a preceding grinding operation must thus 
be held to those desired on the finished part. 

At Superior Steel Products Corp., guide pins for 
die sets are being finished on a Superfinisher built 
by Gisholt Machine Co. and equipped with an in- 
process air gage supplied by Sheffield Corp. In this 
production setup, Fig. 1, the length of the roughing 
cycle is controlled by the air gage. The roughing 
cycle is continued until the workpiece reaches a pre- 
set size; then the final finishing cycle is begun and 
lasts for a timed interval. Using this control arrange- 
ment, it is no longer necessary to require finished 
part tolerances in the preceding grinding operation. 
Instead, parts are ground 0.0002 to 0.0012 inch 
above mean dimension, then finished to produce 
a controlled surface finish of 2 to 3 microinches and 
part sizes within 0.0002 inch of each other. 

Operation of the size-controlled finisher is simple. 
The operator places the work between centers and 
pushes a button to start the cycle. As the stone 
quill descends, the size control head is raised under 












SIZE CONTROL REPLACES TIMER 


the part to operating position. The head is a U- 
shaped device with an adjustable air jet cartridge in 
each arm of the “U.” The cartridges are set 0.0015 
inch from the surface of the work, which rotates 
between them without touching them. The size con- 
trol head keeps the spindle rotating at a slow speed 
for a roughing cycle until a preset dimension is 
reached. At that time, the size control actuates a 
relay which increases the spindle speed for the timed 
final finishing cycle. At the end of the cycle, the 
quill moves up and the size control head descends 
to clear the part for unloading. 

If a part comes to the machine “on size” or un- 
dersize, the spindle will go directly into high speed 
after the cycle is started, and will operate until the 
finishing portion of the cycle times out. Size is 
controlled at one point only in this arrangement. If 
more than one diameter is to be controlled, a size 
control unit must be used on each diameter. An 
extra two-position switch on the standard machine 
control panel permits operation with or without the 
automatic size control. With the switch in the 
Timed position, separate timers control the roughing 
and final finishing cycles. With the switch in Size 
position, the size control head replaces the roughing 
timer in controlling the roughing cycle. 

This setup will finish guide pins ranging from 
6 to 18 inches in length and from 34, to 2!/) inches 
in diameter. Guide pins 8 inches long and 1!/, inch 
in diameter are finished in 50 seconds, floor to floor 


time. 






Fig. 1—Semiautomatic setup finishes 
hardened and ground die-set guide 
pins, holding size within 0.0002 inch. 
Duration of the roughing cycle is 
automatically controlled by an_ in- 
process air gage. Final high speed 
finishing cycle is controlled by a 
timer. Over-all machine cycle pro- 
duces finish of 2 to 3 microinches. 
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New turning idea is born... 


LeBlond Engineers turn trick with tracer 


2. Why not? With special end 
gearing and full nut, we can 
“chase” the spiral shape like a 
coarse thread. That’s easy .. . the 
problem is the contour. 


3. We'll use Hydra-Trace to 
position the tool (not to trace). 
We can mount a special length 
slide on the cross slide to give 
us feed between cuts. 


1. Problem workpiece—spiral rotor for 
pumps manufactured by Roots-Connersville 
Blower Co., Connersville, Indiana. Shaping 
just couldn’t produce the wide variety 
of exact contours their engineers wanted. 
Could rotors be turned—automatically ? 


4. Let’s see how this looks 
in plan. The carriage pro- 
vides length motion for the 
tool. The template carrier 
moves lengthwise with the 
carriage. 


S. The cross slide gives 
cross travel plus automatic 
tool relief. The template 
carrier also moves “in and 
out” with the cross slide. 


6. The special length slide 
gives us feed. Not continu- 
ous feed. Just tool-position- 
ing feed that moves the 
stylus along the template 
for each successive cut. 


7. The template controlled 
Hydra-Trace positions the 
tool to produce thecontour. 
During the cut, no feed 
takes place. Only the 
chasing action. 


$8. Here’s the finished machine—the LeBlond Contour Chasing 
Lathe, basically a 32” Standard Duty. Modifications include: 
special end gearing, full nut, special length slide, automatic 
cycling and special heavy duty reversing electrics. Lathe chases 
leads from 4'2” to 16”. 


Same We welcome the opportunity 
. .. cut with confidence ' - | to solve your special turning 
The R. K. LeBlond Machine Tool Company L:BLOND | problems. Tell us about them. 
mee | Call or write for an 


Cincinnati 8, Ohio ' ee Ch : ; 
— engineering appointment. 


World’s Largest Builder of A Complete Line of Lathes for More Than 71 Years 
Circle 684 on Page 163 





NATIONAL 


ELECTRIC MULTI-STATION 
DIAL FEED MACHINE 


paid for itself in Y months! 


Loading, resistance welding, hydraulic reaming, hopper feeding, pressing, hot 
upsetting and hollow milling are the seven operations—performed automatically— 
on automotive brake backing plates by this one National Electric Dial Feed 
Machine. The installation of this unit, by an automobile manufacturer, not only 
released eight machines for other production, but saved a corresponding amount 
of floor space as well. 


This is only one example of the money and man-hour savings realized when 
National Electric Automatic Welding Machines are employed. National Resistance 
Welders, Gas-shielded Arc Welders and Submerged Arc Welders .. . meet 
the high-speed assembly-line methods and close tolerances demanded through- 
out American Industry. A National Electric Welding Machine can be developed 
to fill requirements of any volume welding job. Write today for information. 


25 YEARS EXPERIENCE DESIGNING AND BUILDING: SPECIAL & STANDARD °* 
PROJECTION * SEAM * BUTT * FLASH * RESISTANCE WELDERS * PRODUCTION 


94 Circle 685 on Page 163 


NATIONAL 


ELECTRIC WELD 


ING 


MACHINES CO. 


1870 N. TRUMBULL STREET 


BAY CITY, MICHIGAN 


AIR * HYDRAULIC * MOTOR DRIVEN 


¢ SPOT ° 


FIXTURES FOR ALL TYPES OF AUTOMATIC ARC WELDING. 
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Machines and plant equipment for more automatic operations 


For detailed information and literature, use card page 163. 


Indexing Machine Chassis Features Auxiliary Motions 


VERSATILE rotary indexing ma- 
chine can be equipped with option- 
al tool-mounting plates for vertical 
or radial mounting of drills, screw- 
drivers, punches, assembling de- 
vices, etc. 

Built by Swanson-Erie Corp., 814 
East 8th St., Erie, Pa., chassis is 
suitable as a basic unit for fabrica- 
tion of special purpose, multifunc- 
tion production and assembly ma- 
chines. Completely tooled mount- 
ing plates may be kept in stock or 
quickly made up as_ production 
warrants. Standard or special tool- 
ing may be used. 

Indexing of the machine is en- 
tirely mechanical. It works in con- 
junction with a locking device that 
positively positions the turret dur- 
ing each dwell period. Standard 
units have from 6 to 32 indexing 
positions in seven ranges, and tur- 
ret diameters of 36, 42, 48, and 54 
inches. 


Vertical Tooling 


An overhead tool-mounting plate 
(shown) is available that moves up 
and down on a center post, com- 
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pleting one vertical cycle for each 
indexing cycle of the turret. Ver 
tical motion occurs during the 
dwell period of the turret; while the 
turret is indexing, the mounting 
plate is held stationary at the top 
of its stroke. Rates of speed upward 
and downward are controlled by a 
lift cam or crank tied in with the 
main indexing camshaft. Any de- 
sired rise and fall characteristics 
can be provided; for example, rapid 
rise and slow descent with predeter- 
mined acceleration and decelera- 
tion. 


Radial Tooling 
f 


The center portion of the index- 
ing unit can be equipped with a 
stationary center plate. Tooling 
which faces outward may be 
mounted on the center plate (on 
slides, if necessary), to operate in 
conjunction with work-holding fix- 
tures mounted on the indexing tur- 
ret. A vertical, rotating shaft, pro- 
jecting through the stationary cen- 
ter plate, can be used to provide 
actuating force for the radial tool- 
ing. By making one revolution for 


each turret-indexing cycle, the ver- 
tical shaft can advance and retract 
the tools at predetermined rates es 
tablished by cams. 

Circle 401 on Page 163 


Transfer Machine 
Item 402 

Transfer machine has 25 stations, 
can completely machine V-8 en- 
gine intake manifolds at the rate of 
65 per hour. It can accommodate 
two different size manifolds for a 
two-barrel carburetor along with a 
four-barrel manifold. Designed for 
transfer-through operation, equip- 
ment has automatic loading and 
clamping at each work station. 

In operation, as a part is loaded 
into Station 1, an electrical inter- 
lock actuates the transfer bar to pick 
up parts in process and move them 
to idle Station 2. At Station 3, 
locating surfaces for subsequent ma- 
chining operations are milled on 
both sides of the casting by inserted 
blade cutters mounted horizontally 
on precision spindles. Both mani- 
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fold faces are milled by angle- 
mounted cutters on precision spin- 
dles at each side of the machine at 
Station 4. The next two stations 
are idle, and at Station 7, the mani- 
fold mounting holes are drilled, and 
one hole is reamed for precision lo- 
cating purposes at subsequent sta- 
tions. 

The next station is idle, and at 
Station 9 the part is rotated 180 de- 
grees to position it correctly for fol- 
lowing operations. The carburetor 
mounting pad is machined by two 
inserted blade milling cutters at 
Station 10, and at the next two sta- 
tions, the automatic choke tube hole 
is drilled. Stations 13 and 14 drill 
and chamfer the carburetor mount- 
ing pad holes. Following an idle 
station, a self-contained hydraulic 
unit reams the choke tube hole 
which has previously been drilled 
at Station 11. The casting is rotated 
200 degrees at Station 17, vibrated 
to remove chips, then repositioned 
for indexing at Station 18, where 
the carburetor mounting holes are 
probed before the next tapping oper- 
ation. All holes in the carburetor 
mounting pad are tapped at Station 
20, which is followed by an idle 
station. At the next three stations, 
the manifold is automatically in- 
dexed 90 degrees to drill and tap 
end holes; it is then returned to 
position after these operations are 
completed, and transferred to Sta- 
tion 25 where it is unloaded. 
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The “building block” type unit 
features lighting, selector switches, 
and controls at each work station, 
PresTest lights on the main control 
console, and sets of red and green 
lights at certain stations to signal 
whether the machine is on auto- 
matic or manual control. LeMaire 
Machine Tool Co., 2657 S. Tele- 
graph Rd., Dearborn, Mich. 

Circle 402 on Page 163 


Pneumatic Feed Table 
Item 403 
Air powered table provides ac- 
curate indexing regardless of the 
weight and size of the objects on 
the table. Precise positioning is pro- 
vided by driving a tapered pin, 
housed in a close fitting guide bush- 
ing, into a hardened and ground 
tapered socket located in the side 
wall of the turntable. The pin is 
driven by a powerful toggle linkage 
energized by a coil spring. The 
rotative force is supplied by an air 


cylinder by means of a series of 
steel links, each riding on six sealed 
ball bearings, which travels in an 
arcuate channel concentric with and 
adjacent to the periphery of the 
turntable. The chain transmits the 
power and speed of the ram directly 
to the turntable by means of a 
pawl which engages the selected 
locating port on each working stroke 
of the ram. 

The locking mechanism permits 
the cylinder ram to retract during 
the work cycle while the table is 
locked in place. The turntable re- 
mains locked at all times except 
while the ram is in motion to ad- 
vance a new station to the work po- 
sition. Standard unit can index to 
4, 6, or 12 stations. It can be 
mounted vertically and will work 
at pressures as low as 40 psi. 
Mead Specialties Co., Dept. TT- 
P46, 4114 N. Knox Ave., Chicago 
41, Ill. 

Circle 403 on Page 163 


Machinery Mount 
Item 404 


Base is designed for use with 
heavy, bulky machinery, and can be 
adjusted and leveled from the side 
rather than from the top. Model SW 
is a vibration, shock, and noise iso- 
lator utilizing steel springs as the 
isolation medium. Flat-top design 
allows the equipment to be placed 
in any position under a machine 
base to provide maximum support 
of the base. Side access to the ad- 
justing bolts allows quick, easy level- 
ing. 

The upper and lower members 
of the housing are held in their 
relative positions against lateral 
movement by resilient chocks which 
take up any horizontal thrust and 
which can be adjusted for varying 
degrees of damping to limit vertical 
and _ horizontal oscillation under 
both vibration and shock. Base is 
available in 7 load carrying ca- 
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This versatile 600-ton Hamilton Eccentric Gear Press is currently turning 
out a wide variety of parts in a major automobile plant in Detroit. 


Why an eccentric gear press? 


Hamilton Eccentric Gear Presses are ideally suited a short eccentric pin, as a result of which torsional 

for heavy duty operations—particularly deep draws and bending loads are negligible. 

and other stamping operations where the tonnage is The many added features of Hamilton Eccentric 

encountered well up on the stroke. Gear Presses guarantee greater production, improved 
The eccentric and gear are integral and rotate on stamping quality, and lower maintenance costs. 


Write to Dept. 4D for Bulletin #13301, describing these machines 


EBtamilton Division uanitton, onic 


BALDWIN - LIMA: HAMILTON 


Diesel engines *« Mechanical and hydraulic presses *« Can making machinery * Machine tools 


Circle 686 on Page 163 
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5 Chainveyor Saves Manufacturer 


$12,000 on Space Alone! 


CHAINVEYOR TRACK 


CARRIERS 
A a 


MANUFACTURING AREA 


FLOOR PLAN ™— DRIVE UNIT 
Aten g = 


Low cost overhead conveyor 
adds third dimension to production 


A major producer of electrical parts engineered the 
answer using a Chainveyor overhead system (see 
diagram). Here is what the firm’s manager of man- 
ufacturing says about their Chainveyor system: “It 
releases 3,000 square feet of floor space, saves over 
$12,000 a year, makes room for assembly of new 
products and guarantees an even and continuous flow 
of materials.” 


Any business can benefit from this amazing versa- 
tility of Chainveyor when applied to overhead stor- 
age, fabrication, assembly, finishing, inspection and 
handling of loads to 120 pounds. 

Chainveyor systems begin with careful planning and 
sound decisions at the drawing board. For quick, 
practical answers to your materials handling ques- 
tion, send for your Planning Folder by circling your 
reader service card. 


Send for your PLANNING FOLDER 


© A handy file folder for keeping materials 
handling information. 


© Special illustrated catalog with proven applica- QUALITY 
C ° P — OVERHEAD 


CONVEYOR 
© Explanatory diagram illustrating a typical SYSTEMS 
Chainveyor layout showing component parts. 


tions, details and representative users. 


© Plant and conveyor planning grid 
sheets for preliminary layouts. 


neers 
Engine . DISTRIBUTORS IN ALL PRINCIPAL CITIES 
and DISTRICT SALES OFFICES + NEWARK CHICAGO DETROIT NEW ORLEANS 


Manufacturers MAIN OFFICE + 5618 E. Washington Bivd., Los Angeles, Calif. 
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pacities ranging from 38,000 lb to 
125,000 lb each. Lengths are from 
20 inches to 35 inches, widths from 
12 inches to 20 inches. Korfund 
Co. Inc., 48-8 32nd Place, Long 
Island City 1, N. Y. 

Circle 404 on Page 163 


Tape Controlled Lathe 


Item 405 
Equipment controls all machine 
motions by means of data on a 
prepared punched tape. It is de- 
signed for use with company’s au- 
tomatic chucking turret lathes. A 
programming sheet is prepared from 
data on a blueprint. A tape punch- 
ing machine punches the holes in 
the tape, then the two ends of the 
tape are joined together to form a 
continuous belt, providing repetitive 
cycling without rewinding. The pro- 
grammed tape is then inserted into 
the machine’s tape reader and the 
unit is set for automatic operation. 
Starting, stopping, rapid traverse, 
and speed and feed changes of the 
spindle, turret, and cross slides are 
automatically controlled by the 
tape. Potter & Johnston Co., Paw- 
tucket, R. I. 
Circle 405 on Page 163 


Vacuum Filter 
Item 406 


Unit provides continuous filtra- 
tion even while cleaning. Two 
manifolds are used on an alternate 
cycling basis. When one manifold 
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is filtering, the other is on back- 
wash for cleaning of the permanent 
filtering elements. Two forms of 
filtering elements and two optional 
types of filtering media are used. 
The elements are in leaf-type or 
tubular forms, and the media is 
available in either nylon or wire 
screen. The leaf-type element per- 
mits immediate removal of the in- 
dividual elements for inspection or 
maintenance. The form of the ele- 
ments and the media used depends 
on existing conditions of the spe- 
cific fluid and the contaminants 
to be filtered. Flow capacities range 
from 5 to 1000 gpm; higher ca- 
pacities are handled through use of 
multiple units. Industrial Filtration 
Co., Dept. DM-471, Lebanon, Ind. 

Circle 406 on Page 163 


Small Parts Packager 
Item 407 


Packaging machine automatically 
prints, seals, cuts off, and counts 
packages up to 8 inches by 8 inches, 
in a continuous uninterrupted flow. 
Small mechanical parts can be 
packed individually or in multiples 
at speeds up to 6000 bags an hour. 
Coated or laminated heat sealable 
packaging materials are suitable. An 
electronic thermistor control holds 
temperatures to approximately + IF 
on heat sealing rollers. Machine is 
equipped with an upper and lower 
rotary turntable feed; a Syntron 
vibrator feed; quick-change sealing 
sleeves which simplify the chang- 
ing of bag sizes; a rubber plate, 
Addressograph plate, or Markem 
printer; adjustable speed motor; an 
electric reset bag counter; and an au- 
tomatic empty bag ejector. A safety 
cutoff device overrides when any 
object gets in the way of cutoff 
blades. Product Packaging Engi- 


neering, 5747 Marilyn Ave., Culver 
City, Calif. 
Circle 407 on Page 163 


Gear Honer 
Item 408 


Adaptable for manual, semiauto- 
matic, or fully automatic loading, 
gear honing machine provides two 
different methods for honing hard- 
ened gear teeth. The headstock and 
air-powered tailstock are mounted 
on a tilting table which is attached 
to the reciprocating worktable 
through a hinged mechanism at the 
rear. A constant-pressure arrange- 
ment provided by the tilting table 
removes nicks and burrs and im- 
proves the surface of hardened 
gears. When a constant-pressure 
air valve is actuated, the work is 
brought into tight-mesh contact 
with the abrasive-impregnated, gear- 
shaped plastic honing tool. An air 
cylinder controls and maintains the 
condition between the 
work gear and honing tool during 
the operation. 

For hardened gears requiring more 
tooth shape correction, a zero—back- 
lash tilting table arrangement can 
be used. With this method, the 
work is tilted into tight mesh under 
controlled loading conditions by an 
air cylinder, and locked in that fixed 
position by a locking air cylinder. 
The work is then honed in fixed 
center-distance relationship with the 
honing tool. At the end of the 
honing cycle, the locking cylinder 
is released and the table tilted down 
to permit removal of the finish- 
honed gear. National Broach and 
Machine Co., 5600 St. Jean Ave., 
Detroit 13, Mich. 

Circle 408 on Page 163 
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NEW PROXIMITY LIMIT © 
QUTLIVE THE MACHINE TT 


Westinghouse Products Developed for Modern Machine Tools 
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SWITCH WILL 
CONTROLS 


~~ 


With the elimination of conventional mechanical 
parts, the new Westinghouse Proximity Limit 
Switch is the final link in a truly reliable control 
system. Developed and designed through practical 
research in Westinghouse engineering facilities, this 
new product is suitable for a wide range of applica- 
tion in the machine tool industry. 

Westinghouse products like this are the sign of 
a modern machine tool, designed to give the most 
production at the lowest possible cost. An elec- 
trical system, designed and supplied by Westing- 
house industry-experienced engineers, is sure to 
give the best in long-term economical service. 

For complete information about Proximity Limit 
Switches and the other Westinghouse components 
for modern machine tool systems, ask your West- 
inghouse sales engineer. Or, write Westinghouse 
Electric Corporation, P.O. Box 868, 3 Gateway 
Center, Pittsburgh 30, Pennsylvania. J-96110 


E 


Westinghouse EP Machine Tool Transformers 
cut space requirements up to 50%, can be mounted 
in any position. Accelerated life tests indicate new 
design doubles normal machine tool transformer life. 


New Moduline Gear Units use 15 basic subassem- 
blies to standardize over 20,000 gearing configura- 
tions. One wrench modifies any unit. Gears meet 
AGMA ‘“master-gear” standards for quiet, main- 
tenance-free operation. 


you CAN BE SURE...1F ITS 


Westinghouse 
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Metal Sheet and Plate Handler 


Item 409 

Unit is designed primarily to load 
and unload large metal sheets or 
plates into and out of company’s 
turret punch presses. In operation, 
metal to be punched is picked up 
from a stack at the rear of the press 
by a pair of 14-inch diameter vacu- 
um cups, operated by an auto- 
matically controled vacuum pump. 
The workpiece is automatically 
brought to the front of the press 
and placed on the table. It is then 
secured to a movable cross slide 
with air-operated work holders. 
During the piercing operation, the 


loading unit returns to the stack 
to pick up the next workpiece. 
After the first piece is pierced, the 
operator releases it by means of a 
pushbutton. The workpiece is then 
moved onto the stacker by power 
rollers while the loader places the 
next piece on the table. Model 
shown is capable of loading and 
unloading metal up to 48 inches by 
84 inches, and up to 400 lb. Unit 
is also available in different sizes 
for use with shears and other fab- 
ricating equipment. Wiedemann 
Machine Co., 634 Wissahickon 
Ave., Philadelphia 32, Pa. 

Circle 409 on Page 163 


Continuous-Belt Sanding Machine 
Item 410 


Using the flat belt polishing prin- 
ciple, machine is capable of provid- 
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ing a long scratch pattern on wood 
panel products. Abrasive heads of 


the unit incorporate an air-actuated 


platen, a contact pad belt and a 
sanding belt. A series of pads at 
intervals along the contact pad belt 
create sanding pressures across the 
entire length of the panel. The 
pads, traveling at 1000 sfpm on the 
back of the abrasive belt, which 
travels at 5000 sfpm, simulate the 
action of a stroking hand block or 
traveling head. 

The machine automatically gages 
the width of each panel and can 
sand various size panels as they are 
intermittently fed through the ma- 
chine. The platen comes down to 
initiate sanding pressure when the 
leading edge of a panel is _half- 
way under the belt. The platen 
stays down for the period of time 
that the panel is under the belt 
and automatically raises when the 
trailing edge is halfway out from 
under the belt, regardless of width 
and feeding speed. This action of 
the platen eliminates any possibility 
of dubbing or rounding of the lead 
ing or trailing edges. 

Two types of polishers are avail- 
able; Model 1000-A-DB (shown) 
has a 30 inch minimum width, is 
designed primarily for plywood and 
wallboard, has a double belt roll 
feed polisher that incorporates pow- 
ered pinch rolls for feeding sheets 
or panels through a two-grit se- 
quence. Model 1000-C-DB is a con- 
veyorized version, capable of han- 
dling stock as narrow as | inch 
wide, is designed for use in the 
furniture industry. Curtis Machine 
Div., Carborundum Co., Jamestown, 
N. Y. 

Circle 410 on Page 163 


Automatic Stamping Press 


Item 411 

Automatic stamping press features 
a large guiding surface area and 
precision alignment. The low center 
of gravity permits high cycling with 
a minimum of vibration. The un- 
derdrive mechanism in the base 
pulls the head down, eliminating 
overhead thrust. Head rod guides 
are mounted in large bronze sleeve 
bearings. 

Air-operated clutch 
and multiple disc brake are a single 
unit. The clutch control permits 
inching, single stroke, continuous 
operation and forward and reverse 
operations. A sheet height adjust- 
ment in the head permits accurate 


pneumatic 
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TOMATION 


THOMAS A. 


EDISON 


omniguard system 
provides low cost 


temperature 
monitoring 


April 


Edison Omniguard is the simplest and most 
flexible monitoring system devised for pro 
tection against excessive bearing tempera- 
tures, gases and liquids. In an Omniguard 
installation, plug-in monitor units are 
grouped according to individual requirements 

can be added, removed or switched to other 
equipment without disturbing the system 
Individual alarm settings on each point can 
be changed at any time without special tools 

This kind of flexibility pays off in reducing 
. permits 
purchase of minimum number of units 
. and the addition 
of more points as new equipment is installed. 


installation costs by 50° or more .. 


needed at any one time 


Other exclusive Omniguard advantages: 
Single indicator serves multiple points + each 
circuit is ‘on guard’ at all times * no moving 
parts, nothing to wear out * alarm positively 
identifies trouble point 

Edison Resistance Temperature Detectors 
coupled with automatic monitors are low cost 
insurance against loss of production time, 
and costly 


replacement repair 


equipment 
charge s. 
Typical Omniguard Panel shows group of 
monitor units with their alarm lights, test 
buttons, and temperature read-out switches 
Additional units can be installed in a variety 


of ways to suit your individual needs. 


For additional information on the Edison Omniguard, write for Bulletin 3036B 


Thomas A. Edison Industries 


INSTRUMENT DIVISION 


86 LAKESIDE AVENUE, WEST ORANGE, N. J. 
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leveling of the upper ram with re- 
spect to the bolster plate. Lifting 
of the feed rolls from contact with 
the materials is by means of a cam 
actuated from the lower cross beam. 
The integral roll feed units are 
equipped with intermittent brakes 
and constant drag brakes. This 
design eliminates overtravel and 
overheating. The scrap cutter blades 
are designed with four cutting 
edges on each blade, providing long 
tool life. Press is available in four 
models: 75, 100, 150, and 200 ton 
capacities. Alpha Press & Machine 
Inc., 9281 Freeland Ave., Detroit 
28, Mich. 

Circle 411 on Page 163 


Rollpin Inserter 


Item 412 

Device feeds and orients work- 
pieces and Rollpin fasteners made 
by Elastic Stop Nut Corp., Union, 
N. J., performs the driving opera- 
tion, and recycles automatically, 
when used as an attachment to 
available automatic transfer ma- 
chine. An air-actuated ram delivers 
a powerful stroke that can be ad- 
justed for either a push or push- 
impact drive. The inserter can ac- 
commodate single or multiple work 
nests and perform single or multiple 
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pin insertions. Adjustability of ram 
head height makes it possible to 
handle large or bulky workpieces, 
and a quick-change escapement unit 
in the adjustable pin feed permits 
using a full range of pin sizes. 

The escapement and feed mech- 
anism includes an escapement unit, 
punch and holder, feed bowl, and 
pin feed tube. It feeds all lengths 
of Rollpins of a given diameter 
without tooling change; the escape- 
ment mechanism is merely adjusted 
for the length of Rollpin to be run. 
The adjustable escapement is actu- 
ated by an electrically controlled 
air cylinder for fast feed and re- 
turn between ram stroks. 

In manual feeding, the parts to 
be assembled are placed in the work 
nest and a button is pressed. A 
slide then transfers the work nest 
to a position under the ram. The 
slide triggers the escapement, bring- 
ing the Rollpin into position. The 
escapement action triggers the ram 
stroke, and the Rollpin is driven 
into the assembly. The ram then 
retracts, actuating the return stroke 
of the work nest. The operator 
removes the finished assembly and 
reloads the work nest with a new 
set of workpieces for the next cycle. 
Where more than one Rollpin is to 
be inserted at different locations, as 
along a shaft, a cross slide unit can 
be provided to enable positioning 
and driving up to four pins. The 
unit is available for bench mounting 
(shown) or it can be supplied with 
a separate floor stand. Kenhos 
Corp., 275 Connecticut Ave., Nor- 
walk, Conn. 

Circle 412 on Page 163 


Transfer Unit 
Item 413 


Mechanical transfer unit is suit- 
able for use between uprights in 
presses or, where space is limited, 
on the outside of a press. The unit, 
which can also be used for press- 


to-press automation, is completely 
mechanical, has no electrical, pneu- 
matic or hydraulic actuators. No 
cams are required, and travel of 
fingers in and out and longitudinal 
travel are adjusted in the press. It 
is actuated entirely by the move- 
ment of the ram. Die changes are 
quickly made, and the same unit 
can be converted by replacing the 
interchangeable bar with new fin- 
gers. Device is also adaptable for 
drilling, tapping, and other ma- 
chine operations. Two sizes are 
available for different size presses. 
Livernois Engineering Co., 25200 
Trowbridge, Dearborn, Mich. 

Circle 413 on Page 163 


Pressure Logger 
Item 414 


Automatic digital data logger scans 
sequentially 24 or 48 air pressure 
lines feeding into a single trans- 
ducer. Portable unit has a high- 
accuracy electronic digitalizer, and 
visual data display. Output data 
can be in both punched tape and 
typewriter form for input to com- 
puter or tape-to-card converter. A 
low switched volume of air results 
in high-accuracy pressure measure- 
ments by minimizing air flow dis- 
turbance at probe orifice, and pres- 
sure drop at probe orifice and in 
pressure lines. Controls on the 
front panel allow scanner reset, 
calibration, scanning end point, and 
manual point selection. 

Scanning rate is four points per 
second; accuracy !/, per cent, re- 
peatability 1/10 per cent. Range 
is from zero to 350 psi absolute, 
gage, or differential. Hanson-Gor- 
rill-Brian Inc., 85 Hazel St., Glen 
Cove, N. Y. 

Circle 414 on Page 163 


AUTOMATION—April 1958 





° 
m 
2 
5 
vu 
6 
a 
2 
= 
5 
> 
2 
3 
> 
° 
= 


** yorsi2esd yBiy asnsso Of 


ewiitHlES SET OFF BY SPEED ! 


AC engineers have designed a speed sensing control that is accurate to 42 of 1% at engine 
speeds ranging from 500 to 4600 rpm. This AC Speed Switch triggers up to four turbine 
engine functions. It takes the human element of error out of any operation where 
precise speed sensing is a critical factor. 


Yet, the AC Speed Sensing Control weighs only about four pounds. It is compact, 
can be mounted anywhere and can take the roughest kind of treatment. It will 
withstand high engine vibration without losing calibration . . . functions for long 
intervals without overhaul. 


Call AC-Milwaukee for additional details. 
—Or, if you are an electrical or mechanical engineer, and would like to work 


in Milwaukee, write Mr. Cecil Sundeen, Supervisor of Technical Employment, 
Dept.K, 1925 E. Kenilworth, Milwaukee 1, Wisconsin. 


AC SPARK PLUG kD THE ELECTRONICS DIVISION OF GENERAL MOTORS 


Producers of: AChiever Inertial Guidance Systems ° Afterburner Fuel Controls ° Bombing Navigational Computers 
Gun-Bomb-Rocket Sights « Gyro-Accelerometers * Gyroscopes * Speed Sensitive Switches * Speed Sensors * Torquemeters 
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Barrel Finishing System 


Item 415 

Turntable unit automatically ro- 
tates completed work to a single 
operator station for unloading and 
reloading. All materials needed for 
precision barrel finishing are avail- 
able at a single point. The com- 
pleted work is automatically re- 
tured to the work station for rinsing 
and mechanical separation. As many 
as ten machines can be mounted 
on one turntable. 

As the operator loads each bar- 
rel, an individual timer is set for a 
prescribed processing cycle. The 
time cycle also records on a turn- 
table memory device which auto- 
matically signals the timed-out bar- 
rel and rotates it to the operator's 
station when the work has been 
completed. 
from 15 minutes to 50 hours dura 


Continuous _ processing 
tion may be programmed. 

As each completed barrel load re- 
turns to the operator for draining 
and rinsing, the load of parts and 
media is fed onto a conveyor belt 
for transfer to a magnetic separator. 
The ferrous parts are separated from 
the media chips by passing up and 
over a demagnetizing coil. From 
the coil, parts continue to pick-off 
tables or wire baskets for removal 
to assembly or other departments. 
When both ferrous and nonferrous 
parts are being processed, a high 
frequency vibrating screen can be 
added in the materials handling 
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system for separating parts from 
media. The media feeds directly 
into the boot of an internal dis- 
charge bucket elevator and is con- 
veyed to the overhead rotary screen 
media classifier and multicompart- 
ment storage bin. ALMCO, Queen 
Products Inc., Albert Lea, Minn. 
Circle 415 on Page 163 


Conveyor System 


Item 416 
uses one drive, propels 
path, 
curves, up or 
down any grade desired. 


System 


articles along a_ horizontal 


around horizontal 
Conveyor 
comes in straight sections, 30, 45, 
and 90 degree horizontal turns, and 
30, 45, 60, and 90 degree vertical 
turns. The units bolt together to 
form any required route. 

The system consists of a series of 


small trucks connected by steel link- 
ages into an endless chain. The 
trucks are guided by full rolling con- 
tact in a track and driven by a 
caterpillar type drive. A steel slider 
or roller bed for the articles to be 
conveyed is carried above the track. 
Pushers extend up from the trucks 
to engage the articles and_posi- 
tively but gently propel the articles 
along the bed over any path and 
at any speed desired. When the 
entire length of the two runs is 
not needed, the return run can be 
directed over a different path from 
the loaded run and used as an 
overhead conveyor if needed. Econ- 
O-veyor Corp., 224 Glen Cove Ave., 
Glen Cove, N. Y. 
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Spray Metallizer 


Item 417 

Unit can spray any metal avail- 
able in wire form. It is suitable 
for use individually, or as a built-in 
part of a complete automatic setup 
for large scale production. Driven 
by electric motor and monitored by 
an electronic control system, the 
unit permits adjustment of wire 
speeds throughout the entire usable 
range. Once adjusted, the wire 
speed is held constant regardless of 
fluctuations in load and operating 
conditions. A footage counter shows 
the amount of metal sprayed. 

Unit can handle all sizes of met- 
allizing wire up to 3/16-inch diam- 
eter, at wire speeds from 9 ipm to 
40 fpm. Rotating parts run on pres 
sure-lubricated _ ball 
the gears are sealed in heavy-duty 


bearings, and 
gear oil. Controls and motor pro- 
vide high-speed accleration and dy 
namic braking for responsive on-off 
control of wire feed. The speed 
control unit can be mounted on the 
machine or at a remote position. 
Motor, gear box, and control unit 
are enclosed and sealed to prevent 
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damage which might be caused by 
metal dust. Metallizing Engineering 
Co. Inc., 1101 Prospect Ave., West- 
bury, L. I, N. Y. 

Circle 417 on Page 163 


Blast Cleaning Machine 
g Mach 
Item 418 

Equipment is designed to auto- 
matically blast clean a continuous 
flow of miscellaneous work at a high 
rate of production. A combination 
of tumbling and longitudinal travel 
exposes all surfaces of every part 
to the abrasive blast of two over- 
head units. By having the two 
units blast toward each other a 
compact design is achieved requiring 
a minimum of floor space. The 
location of the blast wheels min- 
imizes the opportunity for the work 
to catch in them and cause dam- 
age to components. 

As soon as the cleaned work 
passes beyond the blast zone it en- 
ters into a discharge drum located 
at the end of the cabinet. The 
parts are tumbled in this drum to 
remove abrasive held in cavities or 
recesses of the work. A _ variable 
speed reducer enables the discharge 
drum to be rotated at the speed 
most suitable for the type and size 
of work being cleaned. The work 
empties into tote boxes or onto 
a conveyor. The abrasive drains 
through the perforations in the 
drum slots and falls into a screw 
conveyor which carries it to the 
abrasive elevator. The elevator lifts 
the abrasive in buckets and dumps 
it into the separator. It is distrib- 
uted in a thin curtain over an in- 
clined shed; as it flows off the shed, 
the abrasive passes through an air 
current while falling into the stor- 
age section. The current of air is 
drawn through the abrasive curtain, 
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Whatever your industry...whatever 
your product...if electronics is now 
at work for you, INFO can become 


important to your operations. 


Ask your nearest RCA Industrial 


Tube Distributor to tell you how! 


RADIO CORPORATION OF AMERICA 


@ Electron Tube Division Harrison, N. 
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carrying sand, dirt, and abrasive 
fines into a settling chamber which 
empties into a receptacle on the 
floor. Fine material is carried on 
to the dust collecting system. 

For special production require- 
ments, for use with an existing 
conveyor system, or when space is 
limited, an optional front-discharge 
tumbling drum is available. In this 
case, the cleaned work drops down 
an inclined chute from the blast 
chamber and into the front-dis- 
charge drum. Wheelabrator Corp., 
1109 S. Byrkit St., Mishawaka, Ind. 

: Circle 418 on Page 163 


Parts Feeder 


Item 419 
Machine automatically feeds roll- 
ing or sliding parts of various 
lengths and diameters. The ele- 
vating feeder picks up parts from 
the loading hopper and carries them 
to the desired feed height on the 
elevating conveyor and feeds them, 
properly oriented, into a centerless 
grinder, milling machine, induction 
heater, or similar production unit. 
Model 3000 is a self-contained unit, 
has a 25 cu ft hopper capacity, is 
powered by a 3% hp ball bearing 
motor. An enclosed baffle box with 
neoprene-covered plates is provided 
to minimize damage to recycled 
parts. Feedall Inc., 38399 Pelton 
Rd., Willoughby, Ohio. 
Circle 419 on Page 163 


Plastics Molding Press 
Item 420 


transfer molding 
press for plastics features a_ top- 


Semiautomatic 


mounted transfer cylinder. The 
transfer cylinder, located on the 
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press head, has a maximum force 
of 25 tons which is adjustable to 
a minimum of 8 tons. The stroke 
of the transfer ram is 9 inches. The 
12 inch clamp stroke is adjustable 
to any portion of full stroke. Press- 
ing surfaces for upper grid and 
platen are 36 by 16 inches. Daylight 
between platen and head is 30 
inches. A 10-ton hydraulic ejector 
system, built under the moving 
platen, ejects finished parts. The 
press is equipped for automatic load- 
ing, feeding, and preheating. Hy- 
draulic Press Mfg. Co., Div., Koehr- 
ing Co., Mt. Gilead, Ohio. 
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Continuous-Feed Furnace 


Item 421 

Machine is designed for bright 
hardening, bright carburizing, bright 
dry cyaniding, and similar heat 
treating operations which require 
temperature to 1900F. Small parts, 
such as_ screws, balls, springs, 
needles, and stampings, as well as 
large parts can be heat treated in 
production operations. For bright, 
nondecarburized hardening and 
shallow case hardening, an atmos- 
phere generator can be supplied. 

In operation, the temperature con- 
trol and variable speed drive mech- 
anism are adjusted so that all parts 
are brought to temperature uni- 


formly, and are in the heated zone 
the required length of time. Multi- 
ple zone temperature control pro- 
vides controllable temperatures 
throughout the heating chamber. 
After the controls are adjusted, the 
work is placed on the hearth plate 
and later removed from the receiv- 
ing basket in the quench tank. Fur- 
nace provides automatic vibratory 
conveying of parts through the 
furnace chamber, thus avoiding the 
need of reheating a conveyor chain 
or belt. A Quench-O-Trol unit 
can be supplied where exacting 
temperatures must be maintained in 
the quenching oil. A salt bath 
quench can be used for martemper- 
ing or austempering parts. Hevi- 
Duty Electric Co., 2040 W. Wis- 
consin Ave., Milwaukee 1, Wis. 
Circle 421 on Page 163 
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Tube Piercer 
Item 422 
Machine is designed to pierce 
round and irregular shaped holes 
in tubes up to 3 inches in diameter 
at speeds up to 600 tubes per hour. 
As the punch engages the work, 
the tube and mandrel are held rig- 
idly by the action of an upper and 
lower compression insert. The 
mandrel remains permanently rigid 
during the piercing operation. There 
is no distortion to the tube after re- 
lease from the mandrel, which au- 
tomatically releases the tube at the 
finish. Three standard tubing 
heads can be mounted on a single 
base for multiple piercing operations 
in one loading. Each head can be 
radially adjusted to 55 degrees 
either side of the center. Koppy 
Tool & Die Co., 1530 Farrow Ave., 

Ferndale 20, Mich. 
Circle 422 on Page 163 
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Motor Analyzer 
Item 423 
Device performs preassembly qual- 
ity check on electrical components. 
Electronic analyses are made for 
opens, shorts, winding errors, re- 
verse connections, hi-pot to ground, 
and commutator position in electric 
motors, solenoids, coils, and mag- 
netic materials. Instrument can test 
six to ten components per minute. 
Setup time for a given component 
Safety 
features include interlock switches 


is less than one minute. 


and double operating pushbuttons. 
Unit is adaptable to analyze mag- 
netic and winding faults on a pro- 
duction basis for a wide variety of 
electrical components. Automatic 
Development Co., 2530 N. Naomi 
St., Burbank, Calif. 

Circle 423 on Page 163 


Machine Support 

PP 

Item 424 

Base is an air container of nylon- 
reinforced neoprene and cast alu- 
minum, fitted with a pressure in- 
dicating gage. A unit is placed 
under each support point of a ma- 
chine and connected to the factory 
air supply. The cushions of air 
isolate the machine from outside 
vibration and minimize those which 
may develop within the machine. 

Pressure gage readings indicate 
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P&B PROGRESS / New! Ingenious Impulse Latching Relay 


TWO COIL RELAY PERFORMANCE 
AT SINGLE COIL COST! 


The PC employs a single coil and 
armature to activate an insulated 
rocker arm. Switching is positive, fast 
(30 milliseconds). 

Low cost, dependability and versatil 


ity make it ideal for a wide range of 


uses in “‘off-on’’ applications. 


The relay may be ordered open, as 
shown, or in a metal dust cover. 


Write or wire today for complete in- 
formation. 


PC SERIES ENGINEERING DATA 


aa 


23% 


2's" MAXIMUM WIDTH 


Pc 
SERIES 


GENERAL: 


Description: Single coil, impulse latching relay. 
Insulating Material: Laminated Phenolic. 
insulation Resistance: 1500 megs min. 
Breakdown Voltage: 500 V. RMS 

Ambient Temperature: —55°C.to +85°C. 
Weight: 5 ozs. (open). 


Pull-in + ren } for nominal voltage. 


Operate: 30 MS 

Terminals: Pierced Solder Lugs. 
Coil. Two #20 AWG Wires 
Contacts: One #20 AWG Wire. 

Enclosures: Dust Cover. 


CONTACTS: 
Arrangements: 4 Form C. max. (4PDT) 
Material: Ys" dia. Silver Cadmium oxide 
gold flashed 
Load: 10 amp. @ 115 V. AC resistive 
Pressure: 20 grms. min 


CcCOIlL: 
Resistance: .016 to 34,500 max 
Power: DC, 9 watts | at nominal 
AC, 18.4 Volt Amps. | voltage 
Duty: Intermittant 
Insulation: Cellulose acetate wrap; varnish 
impregnated (open). 


MOUNTINGS: 


Two %" dia. holes on 25%" center. 


P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONIC, 
ELECTRICAL AND REFRIGERATION DISTRIBUTORS 


See our catalog in 
2 e Sweet's Product 
ine, Design File 
9 * 


PRINCETON, INDIANA + SUBSIDIARY OF AMERICAN MACHINE & FOUNDRY COMPANY 


Manufacturing Divisions also in Franklin, Ky. and Laconia, N. H. 
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HD68 drills bolt circles from 12” to 100 
diameter. Each of the two spindles 
has capacity for®2'” drill in steel. 
Operating cycle is fully automatic 


HD13 straight line-type drill- 
ing machine with capacity 
for thirty: %” drills in steel. 
Used for work on heavy cast- 
ings, round and rectangular 
steel tubes, structural 
shapes, plates and grader 
blade drilling or countersinking. 


PRODUCTION... EFFICIENCY... SAVINGS 


= Multi-Spindie Boring 
Use an individually -& Singie and Multi-Spindie Honing 
designed “Hole-Hog”’ _— Straight Line Multi-Drilling 
° @ Adjustable Spindie Drilling 
Machine Tool for > Vertical and Way-Type Fixed Center 
such jobs GS... & Drilling, Boring and Tapping 
> Transfer-Type and Special Machines 


OVER 57 YEARS OF 
MACHINE TOOL ENGINEERING 
EXPERIENCE IS AT YOUR SERVICE. 
TELL US YOUR PARTICULAR 
PROBLEM 


13CB hydraulic feed cylinder boring 
machine. V-8 engine blocks are 
rough and finish bored for wet- 
type cylinder sleeves. Units of this 
kind are applicable for transfer 
machines. x 


MR152 performs drill- 
ing, reaming, spot fac- > 
ing and chamfering 
operations on tractor rear axle housings. et — 
ee mur Ma tein lle el | 
ping in addition to the fore- aS * 
going operations. Work hold- a eg 
ing fixtures are mounted on ny 
power driven trunnion. 


MOLINE TOOL petal 


REPRESENTATIVES IN PRING 


100 20TH STREET + MOLINE, ILLINOIS 
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machine weight supported by each 
unit. A change in a gage reading 
indicates a change in machine align- 
ment due to settling of the build- 
ing or compaction of the ground 
under the machine. Bases are de- 
signed to support and indicate loads 
from 500 to 12,000 lb each with a 
100 psi air supply. Weber Instru- 
ment Co., 11301 Schaefer Rd., 
Detroit, Mich. 
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Wire Straightener / Cutter 
Item 425 
Machine cuts and straightens wire 
ranging in diameter from 1 /16-inch 
to 5/16-inch. Model 2AV has a 
high speed straightening arbor with 
9 elongated split dies mounted on 
ball bearings for minimum vibra 
tion. The automatic wire straight 
ening and cutting machine has a 
variable speed unit which allows 
a choice of feed ranges from 50 
to 200 fpm. The feed roll hous 
ing is totally enclosed. Mettler 
Machine Tool Inc., Adeline & Blvd., 
New Haven, Conn. 
Circle 425 on Page 163 


Air Leak Tester 


Item 426 

Unit shown is capable of mak- 
ing quantitative and visual leak 
tests on air spring assemblies. Ac- 
curacy of 90 per cent on leakage 
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“9 


rates as low as |, cc of free air per oa a 
minute is possible. Quick-change 
fixtures, requiring no adjustment, A COMPLETE LINE OF GENERAL 
allow changeover from front to rear, 

; PURPOSE BELT CONVEYERS 


and left to right air springs. All 
moving parts are guarded, and a engineered and standardized by 


circulating pump and filter keep 
the water clear. 


Ae e- 
Mica a 


Another tester available checks 
front and rear leveling valves for 
leakage and opening and closing 
position, without resetting or adjust- 
ments. The valve to be tested fits 
snugly into a contoured receptacle 
to minimize air volume. High-pres- 
sure air mixed with inert gas is ad- 
mitted into the valve. Leakage is 
detected and measured by a gas 
analyzer which attaches to an open- 
ing in the test receptacle. The vac- 
uum pump of the analyzer washes 
a continuous flow of air through 
the receptacle across the part. A 
timer permits flow and_ leakage 
equilibrium to be reached before 
readings are taken. Measurement 
Automation Div., Cargill Detroit 
Corp., Birmingham, Mich. 
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A reversible General Purpose Belt Conveyer serving parallel 


J 
roller conveyer storage line 


TrHese General Purpose Beit Conveyers are furnished 
in a wide range of belt widths and section lengths. 
They can be assembled easily, for all parts are stand- 
ardized and furnished from stock. The conveyers have 
several features which make them especially practical 
for the average package handling problem. The drive 
unit may be located at the end, or at any convenient 
point beneath the conveyer. End roller assemblies, 
takeups, and three-pulley devices are all standardized 
and easily installed. 


Dial Feed Press 


Floor and hanger supports have a wide range of ad- 
Item 427 justment, and are especially convenient ee 
Unit features a chain drive for in situations where conveyers must be ar- 
the indexing cam which allows more ranged to meet production requirements. 
work area for the operator and per- 
mits the handling of larger work. 
The square design of the dial base 
provides an apron for the operator. 
It can be extended for the installa- 
tion of hopper feeds. The indexing 
cam is an by an onset MATHEWS CONVEYER COMPANY 
type timing chain. The dial feed CE. GIES Ae Gores Sareea 


: PACIFIC COAST DIV. MATHEWS CONVEYER COMPANY WEST COAST, 
index rollers are sealed cam fol- SAN CARLOS, CALIFORNIA 


lowers. Both the index plate and CANADIAN DIVISION | MATHEWS CONVEYER COMPANY, LTD., PORT HOPE 
the work plate operate on ball ONTARIO 


thrust bearings. The shot pin is 
equipped with a tapered bushing to 
assure positive location at each 


index. The standard work plate | Ore Vly Years of Leaderthyo im Mechanised Wandleng 
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TJ spacemaker cylinder 


Quality Engineered 


to give quality results 


with Extras... 
at No Extra Cost! 


You get more—much more—when you 
specify and use any of T-J’s complete line of 
Spacemaker cylinders. The Spacemaker is 
engineered to give you better, more accurate, 
and longer service—offers, exclusively, many 
extras...that are STANDARD, AT NO 
EXTRA COST! 

Designed to eliminate tie-rods, providing 
greater strength ... saves space... reduces 
manhours and costs in all push-pull-lift op- 
erations. OFF SHELF DELIVERY in a wide 
range of styles and capacities, with 64,000 
combinations.- Write for catalog SM 56-2 
with complete engineering details. The 
Tomkins-Johnson Co., Jackson, Mich. 


G3) TOMKINS-JOHNSON 


RIVITORS. AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHOR 


SEE US AT BOOTH 1423 
A. S. T. E. SHOW 
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METAL PISTON ROD SCRAP. 
ER... Standard at No 
Extra Cost! 


NEW “SUPER” CUSHION FOR 
AIR ...Standard at No 
Extra Cost! 


CHROME PLATED CYLINDER 
BORES AND PISTON RODS 

. Standard at No Extra 
Cost! 


ONE PIECE PISTON... 
Standard at No Extra Cost! 


NEW ‘‘SELF-ALIGNING" 
MASTER CUSHION FOR HY- 
DRAULIC USE .. . Stand- 
ard at No Extra Cost! 


NO TIE-RODS TO STRETCH 
. . « Standard at No Extra 
Cost! 


STREAMLINED DESIGN... 
Oil Pressure to 750 P.S.L— 
air to 200 P.S.l. Standard at 
No Extra Cost! 


FORGED SOLID STEEL HEADS 
. Standard at No Extra 
Cost! 


moves clockwise, but can be fur- 
nished to operate in a counter- 
clockwise direction. Federal Press 
Co., Elkhart, Ind. 
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Electronic Counter 
Item 428 


Designed for automatic counting 
operations, unit is suitable for high- 
speed bulk packaging operations, 
has counting capacity of one million 
discrete items. Device is also adapt- 
able for use with box or bottle in- 
dexing devices. In this service, the 
unit automatically positions a new 
container underneath the batching 
device each time the previous fill- 
ing operation has been completed 
by count. It is designed for change- 
over from one item to another with- 
out additional guides or other equip- 
ment. The machine can be con- 
structed with two to ten orientation 
channels depending on the produc- 
tion requirements. Counting speeds 
up to 2 million pieces per hour 
can be attained with multichannel 
versions. Delta Engineering Corp., 
126 W. Emerson St., Melrose 76, 
Mass. 
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Sculpture Machine 
Item 429 


Tracer-controlled contour and 
profile milling is accomplished with 
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hydraulically driven sculpture ma- 
chine. The unit has an infinitely 
variable spindle speed from 36 to 
1900 rpm; a heavy main column 
with vertical and in-and-out feed 
movement, and a vertical slide de- 
signed to have rigidity for high 
metal removal capacity. 

Unit can work a wide range of 
metals for large or small size jobs. 
Small size work can be tandem 
mounted and machined side by side. 
Machine tools are suitable for ap- 
plications from rough cutting to 
finish machining. The sculpture 
unit is available in two sizes; 120- 
inch stroke, and 144-inch stroke. 
Both types have a cross travel of 
24 inches. Colonial-Romulus Div., 
Colonial Broach & Machine Co., 
Parkgrove Station, Detroit 5, Mich. 
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Coating Machine 
g Mach 
Item 430 

Unit applies dry coatings to cap- 
sule-shaped tablet cores at rates up 
to 925 tablets per minute. A slow- 
transfer feeder assembly is mounted 
on the coating machine. The cores 
are fed by a tablet duster into a 
metal hopper in the feeder. The 
cores fall through collector ring 
holes below the hopper and travel 
down V-grooves in a conical maga- 
zine feeder into slots in a core- 
positioning ring. The collector ring, 
magazine feeder, and core position- 
ing ring rotate as a unit. 

The magazine feeder is vibrated 
by an external vibrator assembly 
to assure positive feed of cores to 
the ring. Cores are picked up from 
the core positioning ring one at a 
time by vacuum pickup nozzles. The 
nozzles are attached to a special 
chain driven by the press die table. 
The cores are deposited by the noz- 
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BALDOR 
PET Tle ae eee 


Advanced aluminum rotor casting process 
Prevents air bubbles and shrinkage that 
cause stress and trouble! 


For over a third of a century Baldor has pioneered 
many new ways to build electric motors better 
... for less money. Baldor’s aluminum-cast rotor 
in the new NEMA frames is a good example. 


This careful, precision method of casting produces 
a rugged, stress-free rotor without air bubbles and 
shrinkage cavities that can cause broken bars. . . 
loss of power .. . and motor damage! New design 
refinements have also improved torque charac- 
teristics while lowering the noise level. 


Engineering extras like this (without extra cost) 
are your guarantee that you can specify Baldor 
Streamcooled Motors with complete confidence. 


FOR MORE INFORMATION ON THE COMPLETE 
LINE OF BALDOR MOTORS, WRITE... 


ELECTRIC COMPANY 


4355 Duncan Avenue - St. Lovis 10, Missouri 


Over 500 Authorized Sales & Service Distributors in U.S.A. 


District Offices: Atlanta « Chicago « Cleveland « Dallas « Dayton » Des Moines + Detroit « Litchfield, Conn. 
Los Angeles « Milwaukee « Minneapolis « New Orleans « New York « Kansas City, Mo. 
Oakland « Philadelphia « Portland, Ore. « Syracuse. 
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zles in dies which have been par- 
tially filled with a lower layer of 
dry granular coating material. The 
top layer of coating material is fed 
over the core in the die before the 
latter reaches the 
where the coating is compressed 
onto the core. Metering of the coat- 
ing material layers assures accurate 
control of thickness. Arthur Colton 
Co., Div., Snyder Tool & Engr. 
Co., 3400 E. Lafayette, Detroit 7, 
Mich. 


pressure rolls 
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Digital Tape System 
Item 431 
Transfer rates as high as 90,000 
characters per second is feature of 
digital computer input/output sys- 
tem. Unit consists of a tape handler, 
read/write heads, electronics, and 
magnetic tape. Tape handler oper- 
ates at 150 in./sec and can record 
two six-bit characters side by side 
on l-inch tape. It has repeatable 
start and stop time of less than 1.5 
milliseconds. 


The tape moves 14 +0.035-inch 


EVERYTHING YOU WANT IN A 
QUICK-CONNECTIVE PNEUMATIC COUPLING 


Hansen Series RL One-Way Shut-Off 
Couplings will handle any job in your shop 
using 34” to 4g” connections—from the air 
line to the air tool. All Hansen Series 2-RL 
Sockets and Plugs are interchangeable with 


each other. Likewise all Sockets and Plugs of 


during the 1.5 millisecond start or 
stop interval. A special oxide binder 
on the tape reduces the amount of 
oxide that rubs off onto the mag- 
netic heads, and increases the length 
of service that can be expected from 
the tape. Ampex Corp., 934 Charter 
St., Redwood City, Calif. 
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the slightly larger, greater capacity Series 3-RL 
are similarly interchangeable with each other. 
Consequently, by standardizing on either 
Hansen Series 2-RL or Series 3-RL Couplings, 
you eliminate any need for various size 
couplings in your hook-up—make it easy 
to keep stock of parts in balance — and 
hold inventories to a minimum. 
Machined from solid steel bar stock, Plugs 
f and Sockets are hardened and rust-proofed for 
— > i — {— long wear. Locking ring provides positive 
oy oy lock and assures tight fit. Equipped 
, with automatic sleeve lock. 


Ee HAMSEN sens m 


QUICK-CONNECTIVE RING-LOCK COUPLING 


mdi 


Relative size of ordinary 
coupling required for effective 
handling of same volume 


Blue section shows how 
Socket, when dis 
connected, automati 
cally shuts off air by 
leak-proof seal of metal 
valve against rubber 
valve seat 


Liquid Packeter 


Item 432 

Device is designed to handle vis- 
cous, semiviscous, and free flowing 
liquids such as soaps, foods, and 


Conneeted Hansen Ring 
Lock Coupling. Blue section 
shows free flow of air 
through connected Coupling 


The machine measures 
the product and forms, fills, and 
heat-seals the packet in one con- 
Packets with 
perforated dispensing 
Packets 
are formed from individual rolls of 
heat-sealing materials. A momen- 
tary vacuum action of the feed 
pump allows sharp product cutoff 
and eliminates faulty packets. An 
electric eye registration on both 
sides of the packet assures cen- 
tered trade marks and labels. The 
unit fills and forms up to 8 packets 
per cycle at 25 to 50 cpm. Brown 


cosmetics. 


WRITE FOR THE HANSEN CATALOG 


Here‘'s an always ready reference when 
you want information on couplings in 
o hurry. List complete range of sizes 

of Hansen One-Way Shut-Off, 

Two-Way Shut-Off, and Straight 
Through Couplings — including 

Special Service Couplings for L.P 

Gas, Steam, Oxygen, Acetylene, etc 


REPRESENTATIVES IN PRINCIPAL CITIES 


tinuous operation. 
notched or 
spouts can be produced. 


SINCE 1915 QUICK-CONNECTIVE FLUID LINE COUPLINGS 


THE HANSEN Ua 


4031 WEST 150th STREET *© CLEVELAND 35, OHIO 


AUTOMATION 
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Filling Machine Co. Inc., Fitchburg, 
Mass 
Circle 432 on Page 163 


be: 
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ee 
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Gear Loader 
Item 433 

Designed for a line of universal 
rotary gear finishing machines, at- 
tachment features speed, positive po- 
sitioning, and automatic ejection. 
Device can be equipped with gaging 
gears at the entry end of the feed 
chute to prevent oversize parts from 
entering the loading slide. 

In operation, gears roll down a 
gravity chute. A pneumatic cyl- 
inder-operated plunger then places 
a part into the loading shuttle, 
which is also pneumatically op- 


erated. The shuttle carries the gear 


to the shaving position where the 
gear is picked up by air-operated 
centers or plug-type locators. The 
gear is then in mesh with the finish- 
ing cutter. A sensing device prevents 
the centers from entering the part if 
the part is not meshing properly 
with the cutter. If this happens, 
the shuttle will return and repeat 
the loading operation until proper 
meshing takes place. After finish- 
ing, the centers withdraw and the 
shuttle returns the gear to its out 
position. A plunger, operated by a 
limit switch-controlled pneumatic 
cylinder, simultaneously moves the 
gear from the shuttle into the ejec- 
tion chute and places the next gear 
into the shuttle. An optional ac- 
cessory is a preset counter which 
indicates by a signal light when the 
shaving cutter should be checked 
for need of sharpening. Michigan 
Tool Co., 7171 E. McNichols Rd., 


Powerful, accurate position control from 


> breath of air / 


STRAIGHT-LINE AUTOMATIC CONTROLS 
FOR INDUSTRY 


. 


Askania Jet Pipe Principle 
makes possible non-contact, 
high-output position servos 


A breath of air that will just barely hold a 
feather aloft is all it takes for accurate sensing 
of a surface position in a system that incorpo 
rates the Askania Jet Pipe relay. High-level 
output from extremely low pressure signals is a 
built-in feature of Askania hydraulic controls 


The four examples shown here are only 
hints of what vou can do with this proved hy- 
draulic amplifier. As a cam follower that re- 
sponds rapidly without making contact with 
the cam; as a three-dimensional cam follower: 
as a guide for a cutting torch with warped or 
irregular material; as a servo based on contin- 
uous diameter measurement wherever you 
can use non-contact position or proximity 
measurement — you can do it easier and better 
with Askania controls 


Power output is almost unlimited Speed of 
response is unusually fast. Mail the coupon 


below for all the facts about this unique and 
useful system 


PRECISION 


m 
0 
Cc 
v 
z 
m 
Z 
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OR PORATION 


Askania Regulator (¢ ompany 


244 E. Ontario Street, Chicago 11, Illinois 


Please send me details about Askania Air-Hydraulic 1 
contact position servo systems 


Detroit 12, Mich. SYSTEMS ENGINEERING 
Circle 433 on Page 163 . 
VALVE ACTUATORS AND CYLINDERS 


. Company 


Name 
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FOR AUTOMATIC CONTROL 
City Zone 





...Call on 


To produce the intricate, precision 
equipment for its own highly automated 
manufacturing lines, Canco maintains 
four large machine shops. Each shop is 
staffed with experienced engineers, de- 
signers and machinists capable of de- 
signing and making any type of high- 
speed, automatic machinery, as well as 
dies, fixtures, tools and individual parts. 


These facilities are available to you for 
contract and sub-contract work. For 
further information, write to the shop 
nearest you. 


Pa el 
bh ie) me» 
jak “Et 


Canco machine shops are located at: 
GENEVA, N. Y., North Genesee St. and Lehigh Valley RR + Geneva 8111 
NEWARK 12, N. J., 320 Elizabeth Avenue « Bigelow 8-1100 
CINCINNATI 23, OHIO, Spring Grove Ave. and Fergus St. « Kirby 1-2381 
SAN FRANCISCO 10, CAL., 499 Alabama Street + Market 1-5480 


CANCO) American Can Company 
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Parts, elements and devices designed for creating more automatic systems 


For detailed information and literature, use card page 163. 


Vibration-Proof Flow Alarm 


UNIT designated the Ratolarm 
is designed for use with a flow meter 
which can position a control rod. 
The alarm contains a dry reed 
switch assembly which is actuated 
by a magnet on the control rod 
and gives an electrical signal for 
high or low limits. The switch can 
be positioned in the mounting frame 
either above or below the magnet 
on the control rod. The dry reed 
switch is located on the frame at a 
previously determined point, cor- 
responding to a value of the vari- 
able at which the electrical signal 
is desired. If the switch is placed 
above the magnet, it will set off the 
alarm when increasing flow 
the magnet to rise to a predeter- 
mined position. If placed below 
the magnet, it sets off the alarm 
when the flow falls below the de- 
rate or fails entirely. Multiple 
switch assemblies can be incorpo- 


causes 


sired 


rated for special applications. 

The magnetic dry reed switch is 
composed of two reeds of permeable, 
soft, iron-nickel alloy hermetically 
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The 
switch proper is enclosed in a non- 
magnetic housing and _ protected 
from shock damage by a cylindrical 
rubber grommet at each end. The 
switch housing cover is designed to 
allow limited movement horizontally 
to facilitate installation. Leads ex- 
tend through an opening in the 
switch enclosure to plug into the 
relay base. A bias magnet is as- 
sembled inside the switch housing 
to provide the equivalent of a 
spring-loading feature. This bias 
magnet is used to hold the switch 
contacts in either an open or closed 
position until the float extension 
magnet actuates the switch. 
One of the frequent applications 
as a flow alarm is in water or oil 
cooling lines for large machines. As 
shown in the picture, alarm is used 
with a refiner built by Sprout, Wal- 
dron & Co. Inc. The high speed 
bearings of the unit which is used 
in refining wood pulp for paper and 
board manufacture, are protected by 
interlocking the motor starter with 


sealed in a glass enclosure. 


two alarms. The operator cannot 
start the refiner unless the lubricat- 
ing oil is flowing to the bearings. If 
the oil flow stops, the alarms auto- 
matically shut down the refiner be- 
fore the bearings overheat and be- 
come permanently damaged. Fischer 
& Porter Co., 553 Jacksonville Rd., 
Hatboro, Pa. 
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Digital Voltmeter 
Item 435 
Device is applicable in telemeter- 


ing and test system calibration; 


computer input, output, and ref- 
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erence supply measurements, pro- 
duction testing of electronic instru- 
ments; and chemical and other in- 
dustrial process control. Model 401 
consists of a chopper stabilized ref- 
erence supply and potentiometer, a 
difference amplifier, a chopper 
which drives the difference amp- 
lifier, and a stepping switch net- 
work. 

In operation, the difference be- 
tween the feedback voltage and the 
input voltage is sampled by the 
chopper and applied to the differ- 
ence amplifier. Any voltage dif- 
ference between the two is amplified 
by the difference amplifier and ap- 
plied to the stepping switches, which 
in turn adjust the tap on the refer- 
ence supply potentiometer until the 
feedback voltage equals the input 
voltage. When both voltages reach 
equilibrium, parallel contacts on the 
stepping switches light the appro- 
priate readout indication. The ref- 
erence supply uses a chopper-stabil- 
ized circuit to continuously com- 
pare the reference voltage against 
an internal standard cell, providing 
an extremely stable and 
reference voltage. 


accurate 


Voltmeter displays four digits in 
ranges from 0.0001 to 999.9 volts 
plus an automatic polarity indi- 
cation and automatic decimal 
placement, has accuracy to 0.01 per 
cent or | digit, and has an average 
balance time of one second. Power 
required is 155v, 60 cycle, single 
phase, approximately 85 va. Kin 
Tel, Div. Cohu Electronics Inc., 
5725 Kearny Villa Rd., San Diego 
11, Calif. 
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Magnetic Clutch 


Item 436 


Designed for use on ball mills, 
rod mills, compeb mills, kilns, and 
similar heavy duty applications, 
electromagnetic disc clutch has a 
maximum torque of 120,000 ft Ib, 
and 4,878 sq in. of lining area. 


118 


Drive and driven hubs are detach 
able, allowing the entire clutch op- 
erating mechanism to be removed 
without disturbing the shafts. The 
drive end of the unit carries the 
friction elements. To adjust the 
clutch for wear, a lock pin is de- 
pressed and the armature is ro- 
tated to the next notch. The clutch 
can be operated from a master con- 
trol panel or other remote location 
and operates from de supply. Stearns 
Electric Corp., 120 N. 
Milwaukee 2, Wis. 
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Broadway, 


Density Measurement 
Item 437 


Gamma ray system is capable of 
measuring and fluid 
density, specific gravity, percent sol- 
ids, or related quantity. It is applic- 
able to liquids, slurries, and flaked, 
granulated, powdered, or other fine- 
ly divided solids. The flowing ma- 
terial has no physical contact with 
the system; measurements are also 
independent of flow rate and pres- 
sure. 

Density measurement system can 
be furnished with sensitivities to 
the order of 0.0001 specific gravity. 
Built-in standardizing circuits main- 
tain accuracy and calibration, and 
any component radiation 
source or detector can be replaced 
without affecting calibration. The 
measuring head of the system is 


controlling 


except 


constructed of heavy corrosion re- 
sistant castings welded on a section 
of pipe. The unit is designed to 
withstand shock and vibration un- 
der adverse industrial conditions. 
The power-supply-amplifier unit, 
which can be located hundreds of 
feet from the measuring head, is in 
a panel-mounted enclosure with a 
locking control-access door. An 
automatic built-in compensation for 
changes in density of measured ma- 
terial due to changes in its tempera- 
ture is also available. Industrial 


Nucleonics Corp., 1205 Chesapeake 
Ave., Columbus 12, Ohio. 
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Liquid Level Control 
Item 438 
Available in two and three-pole 
designs, control unit is unaffected 
by acids or caustics. It is suitable 
for solutions such as water, sewage, 
and all types of acids or alkalies. 
The moving parts are located behind 
a protective panel, none are in the 
liquid. Unit is unaffected by pres- 
sure or temperature, operates on 
ac, 2 w, open circuit, and less than 
5 w, closed circuit. Charles F. War- 
rick Co., Dept. 13, 1964 W. Eleven 
Mile Rd., Berkley, Mich. 
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Printed Circuit Switch 


Item 439 

Adaptable to computers, test in- 
struments, and any other electronic 
circuits requiring multiple switch- 
ing, printed circuit rotary switch is 
designed for plug-in installation. 
Device includes a standard rotor 
and XXXP phenolic wafers. Man- 
ual wiring and soldering to each 
individual contact terminal are 
eliminated, but the contacts are the 
same as conventional 
switches. Plugging in the switch, 
and dip soldering the printed cir- 
cuit board is all that is required for 
installation. Switch is available in 
8 or 12 position types, in single or 
ganged assemblies to meet specific 


those on 
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SPECIAL PURPOSE 


lectrical Controls 


Insure: Higher Efficiency 
Freedom from Trouble 
Lower Cost 


PANELS 


Designed in a wide 
variety of sizes for 
unlimited control of 
countless operations. 


CONSOLES 


Push buttons are 
grouped in relative 
locations to avoid con- 
fusion. Visual  sig- 
nals tell operator of 
trouble at any station. 


STATIC 


Large multi-station transfer mochine is controlied by 
one lorge JIC Control panel on elevoted platform 


CONTROL Unitized Structure Saves Space—Improves Economy 


J.1LC. Electric Com- 


pany again is first in J.1.C. Control panels are specially designed and built by a staff of en- 


designing and build- 


ing one of the newest gineers and craftsmen of long experience and outstanding ability. 
and most advanced Standardization of components has proven the key to longer service, 


control systems using 


Static Control. lower first cost, higher efficiency and improved operation. Work 
simplification is a first consideration in every J.LC. design. 


J.1.C. ENGINEERS ARE SPECIALISTS IN DESIGNING AND 
BUILDING ELECTRICAL CONTROL PANELS 


Our panel men and engineers specialize in designing and 
building all types of Electrical Control Systems. They will 
lay out a system to your standards. 


A QUOTATION FROM J.1.C. TODAY CAN SAVE YOU TIME AND MONEY 


Circle 699 on Page 163 


ELECTRIC COMPANY 


9255 W. Davison + Detroit 23, Mict 


Please send the Bulletins checked below 


Load Switch Bulletin 
["] Special Purpose Electric Controls 
} Electrical Control Centers 


NAME ___ 
COMPANY 
ADDRESS 


city STATE _ 





requirements. Knight Electronics 
Corp., 210 S. Desplaines St., Chi- 
cago 6, IIl. 

Circle 439 on Page 163 
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Offset Printer 


Item 440 
Unit provides continuous, lineal 
printing on steel, aluminum, or plas- 
tic pipe, bars, or tubing. Printer is 
mounted directly over a moving pro- 
duction line, can print on an un- 
limited range of product sizes from 
\4-inch OD and up. Model 248 
can print data such as trademarks, 
coil numbers, sizes, dates, gages, and 
weight per foot. A rubber print- 
ing roll conforms to the radius of 
the material being marked and 
prints continuously at speeds as 
high as 1,000 fpm. Jas. H. Mat- 
thews & Co., 3945 Forbes St., Pitts- 
burgh 13, Pa. 
Circle 440 on Page 163 


Predetermined Counter 


Item 441 

Applicable on operations such as 
packaging, batching, cutting of spe- 
cific lengths, and controlling of 
sequential operations, predetermined 
counter can be actuated by a pho- 
toelectric control, limit switch, or 
any single-pole switching device. 
Unit has counts from | to 1,000 at 
a rate up to 450 per minute. After 
each completed count, instrument 
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automatically recycles to zero posi- 
tion. A command switch permits 
the operator to stop the counter 
from automatically recycling. 
Counter is rated 115 or 230v, 60 
cycle ac, 25 w, single pole, double 
throw, 10 amp noninductive load. 
Actuator contact time is 50 milli- 
seconds minimum. Hobson Miller 
Machinery Corp., 280 Lafayette St., 
New York 12, N. Y. 

Circle 441 on Page 163 


Program Controller 
Item 442 


Applicable in industrial processes 
such as programming the operation 
of batch cooking processes, or con- 
trolled drying, instrument receives, 
records, and programs variables 
within a single recorder case. Pre- 
determined program is cut into a 
six-inch diameter cam. The cam 
positions a pneumatic transmitter 
to establish a set point signal for 
system’s control relay. The con- 
troller also drives a recording pen 
to record cam program on same 
chart with actual value of controlled 
variable. 

Two manual adjustments are pro- 
vided; any portion of the program 
can be omitted or repeated with 
time-set knob, or the set point can 
be offset up to +5 per cent with 
a micrometer type adjustment. A 
screwdriver adjustment on calibrat- 
ed timing discs precisely times the 
operation of snap-action switches. 
During any given cycle, external 
functions can be automatically per- 
formed many times; or by the use 
of a stepping switch, several func- 
tions can be performed in sequence. 
Power supply required is 115v, 25, 
50, or 60 cycles; switches are single- 
pole, double-throw 115v, 3 amps; 
cam speed is 1, 4, 6, 8, 12, or 24 
hours per revolution. Bailey Me- 


ter Co., 1050 Ivanhoe Rd., Cleve- 
land 10, Ohio. 
Circle 442 on Page 163 


Miniaturized Transformer 
Item 443 


Designed for mounting on printed 
wiring boards, miniaturized trans- 
former can handle a wide range 
of audio and carrier frequencies. 
Core structures of the unit are 
nickel-iron laminations for audio 
frequency units, and ferrite for the 
carrier frequency ranges. Windings 
are of polyurethane-insulated copper 
wire, separated by Mylar. After 
assembly the units are filled with 
an epoxy casting resin for good 
performance under extreme humid- 
ity and temperature conditions. 
Unit is available in cases measuring 
1-1/16 by 3/4 by 3/4 inch or 1-1/8 
by 1-1/16 by 15/16. Telecommuica- 
tion Div., Stromberg-Carlson Co., 
Div. General Dynamics Corp., 
Rochester 3, N. Y. 

Circle 443 on Page 163 


Shuttle Valve 
Item 444 
Unit is designed for the charging 
and discharging of pressure cyl- 
inders through the actuation of any 
one of two or more three-way valves 
located at remote control stations. 
Design prevents the air from the 
valve that is being actuated from 
being vented to the atmosphere 
through the exhaust ports of the 
nonactuated valves. Unit features 
an antiextrusion arrangement of all 
the O-ring seals to provide airtight- 
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Avoid costly down-time caused 
by electrical control failure.... 


GOLD-N-RING 
CONTROL SWITCHES 
Oll-tight, water-tight, dust-tight. 
Built with heavy duty silver alloy 
contact points, over-size terminal 
screws, superior dielectric materials. 
For full information ask for a free 

copy of Bulletin ECS-56. 


Nothing is more frustrating to the production man 
than downtime caused by the failure of a minor 
component. An $85,000 machine tool down because 
of a failure of a limit switch can be as expensive 
as if it were caused by a main bearing burnout. 
National Acme’s electrical controls are designed 
by machine tool designers and built as machine 
tools are built. That means extra ruggedness, extra 
dependability but it does not mean extra cost. 


LIMIT SWITCHES 
A full line of heavy duty Limit Switches de- 
signed originally for machine tool installation 
but now used wherever extra dependability, 
extra ruggedness and long life are required. 
For full information ask for a free copy of 
our Bulletin EM-51. 


NAMCO SOLENOIDS 
A full line of standard and custom made Sole- 
noids for AC or DC use. Push or pull types with 
capacities up to 25 Ibs. Bulletin EM-52A provides 
information on the application, design and in- 
stallation of Solenoids. Write for your free copy 
today. 


Electrical Manufacturing Division 


tional Acm 


THE NATIONAL ACME COMPANY e@-— 196 E. 131st St. @ Cleveland 8, Ohio. 
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ness after more than three million 
cycles of operation. The arrange- 
ment also eliminates the possibility 
of cutting the seal rings in the nor- 
mal operating pressure range. Valve 
is available in 14, 14, 34, and Y/- 
inch sizes, for pneumatic or hy- 
draulic control. Versa Products Co. 
Inc., 249 Scholes St., Brooklyn 6, 
N. Y. 
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Thermocouple Cable 
Item 445 
Thermocouple extension wire is 
available in multipair cables with 
over-all polyvinyl plastic sheath. 
Cable is recommended when four 
or more pairs of wires are needed, 
and permits the use of smaller con- 
duits than needed for the same 
number of individual pairs. The 
smooth surface eliminates the ne- 
cessity of coating to facilitate con- 
duit pulling. Cable is rated at 
221 F, and has sufficient rigidity 
and resistance to atmosphere and 
moisture that it can be hung with- 
out conduit, installed in open 
trough, or used for direct burial. 
Claud S. Gordon Co., 3000 S. Wal- 

lace St., Chicago 16, Ill. 
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Process Transmitters 
Item 446 
Instruments use a gas filled ther- 
mal system for temperature meas- 
urement, and a bellows element for 
pressure. Temperature and pressure 
transmitters are designed so sub- 
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assemblies can be removed with- 
out disturbing balanced beam as- 
sembly. Thermal system and pres 
sure element can also be removed 
for change of range span. A deriva- 
tive unit which compensates for lags 
in the thermal system can be added 
on the underside of the baseplate, 
and requires no tubing or fittings. 
Provision is made for an integral 
receiver gage to be mounted direct- 
ly on the baseplate without exter- 
transmitter 
can be mounted in any position 
without positional error. Mason- 
Neilan, Div., Worthington Corp., 
Nahatan Street, Norwood, Mass. 
Circle 446 on Page 163 


nal connections. The 


Continuous Integrator 
g 

Item 447 
Unit is capable of totalizing, over 
a period of time, rapidly changing 
process variables which are con- 
vertible into an electrical signal. It 
is suitable in chemical and refining 
operations to measure total power 
consumed in the electrodeposition 
of metals and for chromatography 
in measuring the relative quantity 
of component parts in gas mixtures. 
The records of variables such as 
temperature, flow, pressure, kilo- 
watts and Btu’s can be integrated 
on any strip or circular chart 
recorder whose transmitting slide- 
wire has a linear output and a re- 
sistance between 20 and 250 ohms. 
Instrument reads out the integra- 
tion on a six-digit counter and on 
the chart record by means of a dual 
pipping pen. Full scale count rate 
is continuously adjustable up to a 
maximum of 500 per minute when 
a pipping pen is used or 1,000 per 
minute otherwise. Accuracy of the 
unit is rated at +0.5 per cent. 
Brown Instruments Div., Minne- 


apolis-Honeywell Regulator Co., 
Wayne & Windrim Avenues, Phila 
delphia 44, Pa. 
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Magnetic Scrap Contro 
g Scrap C | 
Item 448 
stamping and 
shearing operations, magnetic de- 
vice is mounted in a die and con- 
trols ferrous metal scrap in the die. 


Developed for 


The press closes and the die shears 
the part. The part falls from the 
die as the press opens. The magnet 
holds the scrap out of the way and, 
at the proper instant a_ kick-off 
knocks the scrap away from the die 
into a receiving tray. The ma- 
terial is then moved into position 
for the next operation. Four models 
are available, ranging in ratings 
from 27 average foot pounds pull 
off to 250 average foot pounds pull 
off. Machine Tool Electric Corp., 
706 Sheridan St., Lansing, Mich. 
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Flow Control Valve 
Item 449 


Applicable in controlling the pis- 
ton speeds of hydraulic cylinders 
and for controlling the speeds of 
other hydraulically operated devices, 
valve is rated for 1000 psi hy- 
draulic operation. When used with 
cylinders, the instroke and _ out- 
stroke speeds are regulated sep- 
arately by means of a free flow 


Circle 702 on Page 163-—> 





~___ @__— 
DYNAMATI( SINGLE PACKAGE 


FRACTIONAL HP AJUSTO-SPEDE DRIVES 


Provide Stepless Adjustable Speed 


Sizes and Types 
for Hundreds of 
Industrial Applications 


EP eemeste Ajusto-Spede® Drives, part of a family of diversified 
eddy-current equipment, provide an economical solution to many 
adjustable speed drive problems. 


The Fractional Horsepower Ajusto-Spede, a single package design, 
combines an AC constant speed induction motor, eddy-current 
coupling, and electronic control. Standard modifications provide for 
the addition of electrically operated fail safe friction brakes, or speed 
reducers with numerous gear reduction ratios. 


Fractional Horsepower Ajusto-Spede Drive power is taken directly 
from 115/220 volt, single phase or 220/440 volt, 3 phase lines. 
Sizes are 4, Ys, Y2 and 3% horsepower at 1600 RPM; 1/2, 34 and 
1 horsepower at 3200 RPM. 


Friction brakes for quick stopping or fast cycling operation are 
furnished in two capacities—1'/2 and 3 pounds feet of torque. 
Gear reductions with 10 ratios between 5-to-1 and 100-to-1 are sup- 
plied with 1600 RPM and 3200 RPM Ajusto-Spedes, 


STANDARD 


WITH 
FRICTION BRAKE 


WITH 
SPEED REDUCER 


Ajuste-Spede 
Aduantages 


Constant torque speed range: 25 to 1 
with either 1600 RPM or 3200 RPM 
Ajusto-Spedes. 


Control accuracy: 2 per cent of top 
speed at any point within the speed 
range. 

Minimum wiring to power line. 
Remote “one knob” control operation 
up to 100 feet. 

Rugged plug-in type integral one- 
tube electronic control. 


Permanently sealed grease-packed 
bearings. 


For more detailed information, write for your free copy of the 
Dynamatic Fractional Horsepower Ajusto-Spede Bulletin, FAS-6. 


EATO 
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DYNAMATIC DIVISION 
MANUFACTURING COMPANY 
3307 FOURTEENTH AVENUE ° 


KENOSHA, WISCONSIN 
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through the valve in one direction 
and a controlled flow through the 
valve in the opposite direction. The 
flow can be controlled from zero 
to full capacity with only one rev- 
olution of the calibrated adjustment 
sleeve. When the desired flow rate 
has been established, the sleeve is 
locked in position by a set screw 
and locking collar. Hanna Engi- 
neering Works, 1765 Elston Ave., 
Chicago 22, IIl. 
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Readouts 
Item 450 
Devices convert electrical signals 
directly into readable characters. 
Digital and message readouts are 
available for process control, con- 
dition indicators, digital computers, 
and display of any numerical quan- 
tity. The digital readouts present 
lighted digits zero through nine 
and decimal point, or other infor- 
mation such as polarity signs or 
special symbols. The design allows 
side by side mounting of the units 
for in-line presentation of infor- 
mation. Message readouts will dis- 
play, separately in one panel area, 
up to three different, color-coded, 
printed messages. Units are de- 
signed for operation on 6, 14, or 
28v. Milman Engineering Co., 
1831 Pontius Ave., Los Angeles 25, 

Calif. 
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Pressure Control 


Item 451 


Suitable for applications where 
space and weight are limited, Mod- 
el J51 is available in four models 
with adjustable ranges of 50, 75, 
and 250 psi between zero and 350 
psi limits. On-off differentials be- 
tween the limits of 5 and 10 psi can 
be obtained, depending on the mod- 
el. 

Pressure settings are uncalibrated, 
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and are made by a knurled adjust- 
ment wheel located inside the switch 
bracket between the bellows and the 
switch. Unit is available in any one 
of three standard switch types 
normally open, normally closed, or 
double-throw with no neutral posi- 
tion. Switch is rated up to 15 amps 
at 115 or 230v ac. United Electric 
Controls Co., 79 School St., Water- 
town, Mass. 

Circle 451 on Page 163 


Speed Changer Belting 
Item 452 


Belt material is adaptable for use 
on variable speed drives such as 
found in bakeries, dairies, printing, 
bottling, machine tool, and metal 
working industries. Belts reduce vi- 
bration, can be adjusted to any re- 
quired length, and installed without 
dismantling machinery. Each belt 


is composed of a series of links 
secured by fasteners. Constructed 
of oil and heat-resistant neoprene, 
it is available in a wide range of 
sizes. Manheim Mfg. & Belting 


Co., Manheim, Pa. 
Circle 452 on Page 163 


Miniature Potentiometer 


Item 453 


DM mounts directly to 
printed circuit either 


Model 


chassis or 


manually, or by machine. Wire 
wound unit is '/-inch in diameter, 
0.1 ounce in weight. It is available 
in 0.6w, from 10 to 50,000 ohms, 
with a resolution of 0.2 per cent. 
Potentiometer is shock tested to 40g, 
3 planes, has no electrical noise 
under 25g, 3 planes. Features in- 
clude 320 degree rotation, temper- 
ature range —55C to +150C, and 
retention of setting during vibration 
and shock. An O-ring seal protects 
against moisture, dust, and _ salt. 
B-H Electronics, P. O. Box 25124, 
Los Angeles 25, Calif. 
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Combustion Control 
Item 454 

Device is designed to provide au- 
tomatic operation of single-burner 
gas, or oil-fired boilers. Package in- 
cludes a control panel, completely 
piped and wired combustion con- 
trol equipment, flame failure equip- 
ment, safety shutoff valves, and com- 
plete start up and shutdown pro- 
gramming. Unit is designed so 
that the operator need only connect 
fuel lines, steam lines, and the pow- 
er supply. 

Safety interlocks in the control 
system include low water cutout, 
low gas pressure, low oil tempera- 
ture, low oil pressure, low atomiz- 
ing steam pressure, and provision to 
fail safe on loss of electrical power. 
Both fuel and air are metered at the 
ratio controllers. The metering of 
fuel is accomplished not by static 
pressure measurement, but by ve- 
locity head measurement across an 
orifice, burner, or other restriction. 
Air flow measurement is provided 
by velocity head measurement with a 
pitot tube, frictional resistance across 
a section of the boiler, or velocity- 
head across 


friction measurement 
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Whether you need regular cartons by the 
engineered packaging, call your nearby 


PLANTS Coast To COAST 


CONTAINER CORPORATION 


Division oF Crown Zellerbach Corporation 





the burner. Field of application of 
the control is from 6000 lb per hr 
packaged steam generators to 100,- 
000 Ib per hr boilers. Hays Corp., 
Michigan City, Ind. 
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Punched Card Reader 


Item 455 

Device is designed for use with 
industrial processing and control 
systems. Reader accepts a standard 
punched card having as many as 
80 vertical columns with 12 punch- 
ing positions in each column. As 
a punched card is put into the read- 
ing slot, rollers automatically place 
it is reading position. A signal light 
indicates the unit is sensing the 
card, and a switch automatically ac- 
tivates associated control equipment. 
When the card is no longer needed, 
it is automatically removed. Cards 
inserted upside down are ejected. 
Unit operates on 110v, 60 cycles, 
is available with four bottom plate 
configurations and a top plate with 
up to 960 electrically insulated con- 
necting points. Electronics Div., 
Peerless Electric Co., Warren, Ohio 
Circle 455 on Page 163 


Preset Counter 


Item 456 

A panel switching arrangement 
permits use of this instrument as 
either a totalizing counter at rates 
up to 5000 counts per second, or as 
a preset counter adjustable from 
1 to 9,999 counts at rates up to 1,000 


126 


counts per second. A rear panel 
test switch connects the power line 
frequency to the counter in test 
position and permits use of the in- 
strument as a preset time interval 
generator adjustable in 1/60 sec- 
ond increments for accurate cycle 
timing of 
other timed operations. An optional 
batch counter also totalizes batches 
at rates up to 600 per minute. Mo- 
del 4150 is rated 105-130v ac, 50-60 
cps, 80w. I-L-S Instrument Corp., 
4526 W. 160th St., Cleveland 11, 
Ohio. 


welders, processes, and 
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Pilot Valve 


Item 457 
Line of solenoid air valves may 
be used for primary applications 
and to control the operation of com- 
pany’s pilot-operated master valve 
series. Each valve in the series has 
been pre-tested for performance at 
better than 600 cpm. Solenoid has 
a shock-resistant mounting in the 
valve cover, is inoperative when the 
cover is off. There is no metal-to- 
metal contact with stationary parts, 
any excess energy on closing impact 
of the plunger is effectively absorbed. 
Two accessory manual attachments, 
a ball type and a screwdriver type, 
are available. Current requirements 
are 0.8 amp in-rush and 0.125 amp 
holding at 115v, 60 cycles. Work- 
ing pressure is 150 psi. Mechanical 
Air Controls, 10030 Capital, Oak 
Park, Detroit 37, Mich. 
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Control Relay 
Item 458 
Designed for use with company’s 
weighing cell, the Model 219 relay 
is suitable for checkweighing and 
rejecting under and _ overweight 
packages; sorting into weight groups; 
and accurate process control of 


preset weight limits. Control of the 
two-level control relay is automatic. 
The use of transistors and magnetic 
amplifiers provides high speed and 
reliability. Unit is rated 25w, 115v, 
60 cycle ac. Contacts carry 2 amps 
noninductive load. Relay has a 
set point control for adjusting the 
center of the acceptance range and 
a spread control for adjusting the 
width of the acceptance range. Re- 
sponse time is less than 1/10 second. 
Avion Div., ACF Industries Inc., 
11 Park Place, Paramus, N. J. 
Circle 458 on Page 163 


Variable Frequency Supply 
Item 459 

System supplies variable frequency 
current to control the speed of slave 


motors. It is applicable in synchro- 
nizing interrelated equipment, split- 
ting the drive load on conveyors, 
and converting machine tools from 
constant to variable speed. All sizes 
of ac motors are controlled in unison 
and in proportion from the single 
A 500 per cent frequency 
range allows a 5 to | speed varia- 
tion. Unit consists of an Electra 
Frequency Changer driven by a me- 
chanical variable speed drive. It is 
available for manual, remote, or 
automatic control. Electra Motors 
Inc., 1110 Lemon St., Anaheim, 
Calif. 


source. 
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DISTRIBUTING—Put your machines in this picture! G-O-M’s new ports distri- 
bution system—a rugged high-capacity feed-or-store ‘artery’. This all air- 
operated variably driven system is easily tailored to your output—length, 
stations, capacities to suit. Fuil details in Bulletin 572. Write for it. 


Automatic parts-handling units 


...- pre-engineered to cost you less 


‘ 


STORING—or feeding parts on . 
demand is easy with G-O-M's line, Gear-O-Mation has the pre-engineered equip- 
latest storage unit. Capacity: 
1500 to 3000 parts, depending 
on size. This rugged unit has matic parts handling is G-O-M's specialty—its only 
‘by-pass’ track, built-in counters 
and many other exclusive feo- 


tures. Send for descriptive Bul- moving all kinds of parts—from small blanks to heavy 
letin 573. 


Whether you're automating a single machine or a full 
ment to do the job—properly and inexpensively. Auto- 
specialty. G-O-M equipment is now controlling and 


castings. And slashing costs while doing it with standard 
(but readily adaptable) units. 


If your process requires demand control, selective 
feeding, active storage or positive movement of parts, 
try automation by Gear-O-Mation first. 


WASHING—and drying of all kinds of parts can 
now be done automatically with washers from 
G-O-M's extensive line. Newest addition: ‘off-the- 
floor’ washers to be set in-line with overhead 
parts-handling systems. Ask for Bulletin 574. 
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GEAR-O-MATION 


DIVISION OF MICHIGAN TOOL 
7171 E. McNICHOLS ROAD 


WASHERS - STORAGE UNITS - ELEVATORS - SKEW LOADERS - BASKET LC + DISTRIBUTION SYSTEMS 
DEMAND FEEDERS - MACHINE LOADERS AND UNLOADERS - ORIEN’ SIZE CLASSIFIERS 
HOPPER FEEDERS - ASSEMBLY DEVICES AND SPECIAL EQUIPMENT 





Post Decitron 


electronic products 


Model MC 


Post’s Multi-Channel Input unit... 
accumulates “counts” from several 
different production lines where total 
count is desired, utilizes separate 
photoheads for each line. Anti-coinci- 
dence circuit keeps count accurate 
even if objects on two different lines 
break beam simultaneously. 


Model $D-IT 


Outmodes all mech- 
anical counters. Ca- 
pable of operating 
at speeds up to 100 
units per second. 
Single “count” indi- 
cated on the six dig 
it totalizer 
tenth item breaks 
the light beam 
Counts dozens or 
gross with 12 place 


Model PW-5 


as eat h 


counting tube. 


Preset electronic counter with built in 
warning system. Available in models 
for counts of 1-100 (PW-2) to model 
with range 1-100,000 (PW-5). Will 
count in batches. Warning device may 
be used to coordinate 
cuit just’ before desired count is 
reached. Will stop machine, cut, divert 
or perform any other operation, Auto- 
matically to zero preset 
number is reached, 


POST ELECTRONICS 


Division of Post Machinery Co. 
160 Elliott St., 


secondary cir 


resets when 


Beverly, Mass. 


- 


POST ELECTRONICS 
Division of Post Machinery Co. 
160 Elliott St., Beverly, Mass. 


[-] Send literature on Model 
(_] Please send name of nearest 
representative 


Company 
Address 
City State 


Pee Kee ee eee Ree ee 
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Digital Multimeters 
gital Mul 
Item 460 

Device can be used in production 
systems to readout temperature, 
pressure, velocity, or any other data 
that can be reduced to a form in- 
volving electrical resistance, current, 
or voltage. An illuminated decimal 
point on the 3-digit display moves 
with the position of the range 
switch, eliminating multiple scale 
error. A _ red illuminated signal 
indicates when the next higher 
scale should be _ selected. Two 
models are available; one is capable 
of measuring a wide range of volt- 
ages and resistances; the other is 
used applications where extreme 
accuracy is imperative. Hycon Elec- 
tronics Inc., 321 S. Arroyo Park- 
way, Pasadena, Calif. 
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Demodulator 
Item 461 


Instrument is adaptable for op- 
erating differentialtransformer 
transducers with standard strip chart 
recorders, X-Y plotters, or digitizing 
equipment. The unit supplies cur- 
rent-regulated ac excitation to the 
transducer, demodulates and filters 
the transducer signal, and supplies 
a linear de output signal propor- 
tional to the transducer signal. A 
magnetically regulated, tubeless cir- 
cuit provides reliability for critical 
applications plus freedom from 
drift. A constant current excitation 


system maintains constant ampere- 


turns in the transducer primary, and 
a fixed transducer sensitivity. Unit 
is rated for 115v, 60 cycle power. 
Seaplaente Corp., 216 S. Main St., 
Dayton 2, Ohio. 
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Tape Reader 


Item 462 
Device reads perforated paper 
tape strips or reels and operates 
at speeds up to 750 characters per 
second, with less than 5 millisecond 
start or stop time. At 300 characters 
per second it stops in the space 
following the stop character; for 750 
character per second operation, a 
two character stop space is recom- 
mended. Tape reader provides re- 
mote control of forward, reverse, 
stop, and speed change. If the 
tape is improperly threaded, a 
sensing unit prevents operation. 
The handler has bidirectional op- 
eration for both reels and _ strips, 
and a positive timing belt reel drive. 
Digitronics Corp., Albertson Ave., 
Albertson, L. I., N. Y. 
Circle 462 on Page 163 
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Time Indicator 
Item 463 
Sub-miniature hermetically sealed 
elapsed time indicator has 400 cycle 
motor, operates on 115v. The five- 
digit counter totalizes to 9999.9 
hours. The first four digits read 
whole hours, and the last digit, 
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air circuitry: 


a new term of importance to control engineers. 


Air has come of age as a control medium. No longer is it confined to the simple jobs of pushing 
a clamping device, moving a lever, or blowing chips. No longer is an air circuit just a valve, 
reservoir, and cylinder. Today the most complex of industrial control problems can and are 


being solved efficiently with air. 


Today, pneumatic circuits can be interconnected. They can be set to control a complex sequence 
of operations automatically. They can be combined with electrical circuits. There is no control 


problem you have that can’t be solved successfully with air. 


The new role that pneumatic control can play in industrial operations demands a new way 
of thinking about air control. It demands a new way to describe control by air—a new name that 
suggests some of its limitless control possibilities. That’s why Westinghouse Air Brake Company 


is now using the term “air circuitry” to describe the application of air control to automation. 


Westinghouse Air Circuitry, we realize, has to be more than just as good as your present 


means of control. It has to offer you extra advantages. And it does. 


Chief among these is its extreme simplicity. The devices themselves are uncomplicated me- 
chanical devices. They have few moving parts. They are easy to service by any mechanic. The 


circuit connections are made with pipe—and what could be simpler than that! 


This extreme simplicity brings with it other important “pluses” for air circuitry. The simple 
equipment is unusually reliable—there are few moving parts to wear out or get out of adjustment. 
The devices are sturdy and durable. They require very little maintenance. What maintenance 


there is can be handled without the services of highly trained technicians. 
Above all, remember: no means of control is as safe as air. 


Air circuitry can help you simplify your control problems. It can help you get accurate 
answers to your automation problems on any industrial machine . . . in any industrial process. 
And Westinghouse Air Brake Company can help you with the engineering of a suitable system. 
Westinghouse has been in the control engineering business for 80 years now. It has been at the 


forefront of the development and improvement of air control equipment and its applications. 


For more information on Westinghouse Air Circuitry—how it has helped other companies, 
how it can help you—write for your copy of “Basic Pneumatic Control,” or call our nearest 


sales office. 


WESTINGHOUSE AIR BRAKE COMPANY, INDUSTRIAL PRODUCTS DIVISION, WILMERDING, PA. 
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WEIGHER-FEEDER 


Building - block 
design gives 
custom - made 
utility at an off- 
the-shelf cost 


UNITIZED construction makes the 
W-C Weigher-Feeder readily adaptable to 
practically any processing setup. Com- 
ponents are standardized, proven and in- 
terchangeable . . pre-engineered with 
virtual “plug-in” simplicity. 


A The UPPER FRAME controls ma- 
terial input, is supplied with a rotary 
feeder, sliding gate, vibratory feeder 
or other mechanism matched to ma- 
terial and flow requirements. 


The CONVEYOR FRAME, where 
material is weighed, includes a com- 
plete conveyor section, weighing pan 
and transmitter with integral tare 
adjustment. W-C’s system of flexure 
mountings assures accurate measure- 
ment despite uneven loading or pile- 
ups. There are no knife-edges, beam 
pivots or other points of concen- 
trated wear to affect accuracy. 


GC The LOWER FRAME is optional; 
can be a simple chute as shown. 


In addition, the W-C Weigher-Feeder 
is designed to handle such instrument- 
controlled functions as flow totalizing, 
recording, programming, and material 
proportioning. Units are also available 
for installation on existing conveyors. 


Complete information is given 
in Catalog 12. Write for a copy 


S.A. 1667 


WEIGHING and Control COMPONENTS, Inc. 
206-C Lincoln Ave., Hatboro, Pa. 
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color coded red, reads tenths of 
hours. 

Also available is an indicator 
which uses a dial with two hands. 
The sweep hand reads to 100 hours 
in 5 hour increments, and the color 
coded totalizer hand reads to 2,500 
hours in 100 hour increments. An 
operation indicator on the face of 
the unit allows calibration checking 
during operation. A. W. Haydon 
Co., Waterbury, Conn. 

Circle 463 on Page 163 


Selector Switch 
Item 464 


Designed for use in sawmill set- 
works controls, selector switch is 
also suitable in any electrical instal- 
lation requiring heavy duty’ con- 
trols. All motion is either to or 
from the operator. Built-in self- 
wiping contacts provide long life 
and positive contact. Model shown 
has 6 contacts, others are available 
with from 4 to 10 contacts. Sel-Set 
Machinery Corp., 290 Moyer Lane, 
Salem, Ore. 
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Load Cells 


Item 465 

Device is suitable for electrical 
measurement of forces and weights. 
Precision strain gage load cells pro- 
vide up to 250 per cent greater out- 
put and reduce interference from 
stray signals. Units are available 
in nine capacities from 500 to 200,- 
000 Ib. Cells are constructed to al- 


low 225 per cent overload without 
affecting calibration. The cable cell 
has a stainless steel jacket and does 
not absorbe moisture. Cox & Stevens 
Electronic Scales Div., Revere Corp., 
of America, Wallingford, Conn. 
Circle 465 on Page 163 


Add-Subtract Counter 
Item 466 


Counter can add or subtract pulses 
in any sequence, providing auto- 
matic control for conveyor systems, 
inventory systems, and storage hop- 
pers. Add pulses over one circuit 
advance the counter counterclock- 
wise to a preselected maximum set 
on the dial, where an integral load 
switch is actuated. This switch can 
be connected to stop a motor, ener- 
gize a valve, ring a bell, etc. It 
can also be used to cut off the add 
pulse to stop further counterclock- 
wise dial rotation until at least one 
subtract pulse has been received. 
Subtract pulses over a second cir- 
cuit return counter dial clockwise 
towards zero where integral zero 
switch is actuated. 

Wired for continuous count, the 
unit will also receive add or sub- 
tract pulses continuously at rate of 
100 pulses per revolution. With the 
maximum switch set at 50 on the 
dial, an output pulse will be secured 
for every 50 input pulses. Special 
cams are available for 5, 10, 20, and 
25 counts per output pulse. Counter 
is rated 115 or 230v, 60 cycles, and 
has 10-amp contacts. Eagle Signal 
Corp., Moline, IIl. 
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Tube Trunk 


Item 467 

Made in any specified length up 
to 1000 ft, multitube trunk is suit- 
able for use in the chemical proc- 
essing, petroleum, and pulp indus- 
tries. Trunk consists of a group of 
color-coded Plaskon Nylon tubes 


AUTOMATION—April 1958 





gathered in a braided stainless steel 
sheath. This construction provides 
resistance to corrosive conditions and 
has an ability to contain high pres- 
sures for prolonged intervals at 
temperatures up to 250 F. Unit 
is adaptable for any completely self- 
contained system which uses a com- 
bination of services such as air, hy- 
draulic oil, lubrication oil, and elec- 
trical lines). M & Q Plastic Prod- 
ucts, P. O. Box 402, Freehold, N. J. 

Circle 467 on Page 163 


Speed Reducer 


Item 468 


Device is available for a ratio 
of 5 to | in a single reduction and 
ratios of 14 to 1 or 25 to 1 in double 
reductions. Unit ratings range from 
2 hp at 5 rpm to 50 hp at 359 rpm. 
Maximum torque rating at low 
speed shaft is 31,000 Ib-in. A longer 
center distance between shafts per- 
mits use of larger sheaves on in- 
stallations where unit is mounted 
with input shaft toward driven ma- 
chine, or on through-shaft applica- 
tions. An automotive type dip stick 
is provided for a quick check of oil 
level. Falk Corp., Dept. 255, 3001 
W. Canal St., Milwaukee 1, Wis. 
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Differential Drive 
Item 469 


Unit contains two ac or dc motors 
and a precision gearing arrangement. 
Output shaft rpm is the algebraic 
sum or difference of the speeds of 
the two motors. Typical performance 
is from 5 rpm clockwise, through 
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Automation With Air Power 


MEAD Rotary Work Feeder is the 
heart of this machine to crimp eye- 
lets and rings on pen barrels. A 
simple combination of standard Mead 
units makes a semi-automatic ma- 
chine—operator merely loads. 


V/ = 
( ) 


Te} 
\ ! 
i To Master 


~(s) ® Valves | 


Circuit Diagram of Units in This Photo The ROTARY WORK FEEDER indexes 
to 8, 12 or 24 stations, at speeds from 
15 to 150 stations per minute. Auxiliary 
valve actuates drill press feed or other 
operations. pneumatic tool as each station indexes. 
(1) Meadmatic Timer controls cycles per minute and “dwell”. (2) Speed con- 
trol valve and quick exhaust valve regulate advance and retraction of tool. 
(3) Adjustable depth stop. (6) Single-acting air cylinder. (7) Vertical stand 
(8) Rotary Work Feeder. All units mounted on Universal Base. 


bh 


Combine readily to feed work to drill press 
air impact hammer for a wide variety of 


Write for free booklet of 44 ‘'Ex- 


amples in Air Power Avtomeotion’ 


SPECIALTIES COMPANY, 4114 N. Knox, Dept. A-48, Chicago 41, Ill. 
PATHFINDER IN AIR POWER AUTOMATION 
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Ya" =9/32"'=%""=Vo" sq. dr. sheet metal screws 


USE THESE SOCKETS WITH 
bee te a) hd 
INTO TAPPED HOLES, NUTS, ETC. 
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| zero rpm to 5 rpm counterclock- 
| wise with 300 oz-in. of torque. 
Speed range may be up to 100 rpm 
in either direction. Torques to 2500 
oz-in. are possible with smooth 
changes through zero at full torque. 
Globe Industries Inc., 1784 Stanley 
Ave., Dayton 4, Ohio. 
; Circle 469 on Page 163 
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Adjustable Cam Assembly 


Item 470 
Model T-159 is adaptable for use 
in servo mechanisms to actuate 
switches and similar devices at pre- 
determined angular limits. Two stain- 
less steel cams can be rotated relative 
: to each other to permit adjustment 
Nae, sockets —— of rise length from 180 to 360 de- 
grees. A balanced clamp secures 
the assembly to the shaft as well as 
to fasten WE locking the cams for the desired set- 
ting. Maximum diameter is 114 
a ————— inch. Hubs are available for 14, 
TD Tt! di be 3/16, and 14 inch shafts. Sterling 
Precision Corp., 54-17 Lawrence St., 

Flushing 54, N. Y. 
Circle 470 on Page 163 
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for your COPY . 


A Quarter Century of Service to Industry 1958 


TOOLS FOR 
Pressure Switch 
Item 471 


Line of pressure switches is suit- 


FASTENING able for the chemical and processing 


industries. Switches are available 
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in materials for use with concen- 
trated hydrogen peroxide, fuming 
nitric acid, liquid oxygen, pro- 
prietary amine fuels, fluorine, and 
mixtures of fluorine and _ liquid 
oxygen. Proof pressures are from 
224 to 6000 psi; pressure settings 
from 2 to 4800 psi. Switch can oper- 
ate in temperatures from 65 F 
to +275F. Single pole, double 
throw switching elements are rated 
to 10 amps, for ac and de circuits. 
A safety feature includes a housing 
which serves as a pressure tight 
safety capsule in case of a break 
in the sensing element. Pressure 
Switch Div., Barksdale Valves, 5125 
Alcoa Ave., Los Angeles 58, Calif. 
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Remote Control 
Item 472 


Control unit for variable speed 
drives permits accurate remote set- 
tings of speeds for machine tool 
feeds, feeder and pump rate settings, 
and proportioning controls. The re- 


mote control can be panel mounted 
and connected to the variable speed 
drive at a convenient part of the 
machine. There are 100 divisions 
for each turn of the control crank 
with one number on the counter for 
each turn of the crank handle. A 
knob may be turned. to lock the 
crank against rotation. 

The transmissions can be fur- 
nished with a remote micrometer 
control; a standard micrometer con- 
trol at the transmission; a lever type 
control shaft for operation by sole- 
noid, or foot pedal; a pneumatic 
control; a remote electrical control 
with pushbutton or dial type con- 
troller, or automated control in 
adjustable proportion to a 3 to 15 
psi air signal or 0.5 to 5 ma signal. 
Control is designed for use with 
drives in sizes from 1/12 to 3 hp. 
Graham Transmission Inc., Meno- 
monee Falls, Wis. 

Circle 472 on Page 163 
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the shortest route to MORE PROFIT 


... produce MORE in 1958! 


If you can reduce costs while producing more, 
the job is twice as easy. This is where PEECO 
can help. 


In every case illustrated above, as well as in hundreds 
of other examples, PEECO successfully helps produc- 
tion men reduce their costs by producing more—auto- 
matically. 


If your equipment, machinery, production or assembly 
line is mot now using parts feeders the chances are 
your costs are too high. Let a PEECO Sales Engineer 
give you the facts. He'll gladly help you without ob- 
ligation. Write for literature and name of represent- 
ative near you. 


We'll be watching for you at the TOOL SHOW—BOOTH 1414. 


THE WORLD'S LARGEST EXCLUSIVE MANUFACTURER OF VIBRATORY PARTS FEEDERS 


PCO pivision... automation vevices, inc 


32nd & BRANDES STS., ERIE, PA. © PHONE 4-6329 
IN CANADA 96 KIPLING AVE. NORTH, TORONTO 18, ONT, 
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4-Way Valve 


Item 473 
Pilot-operated, solenoid-controlled 
valve is designed to provide all 
porting and positioning arrange- 
ments on circuits up to 3000 psi. 
Unit is shorter in over-all length, 
has internal retaining cords to secure 
covers to valve body. A choice of 
spool types and spool positioning 
provides combinations for a wide 
range of applications. Adjustable 
pilot chokes for smooth spool re- 
versal are optional features. Capaci- 
ties are 30 gpm for the %-inch 
pilot and 5 gpm for the 14-inch 
solenoid valves which make up the 
composite valve. Denison Engineer- 
ing Div., American Brake Shoe Co., 
1160 Dublin Rd., Columbus 16, 
Ohio. 
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Resistance Thermometer 
Item 474 
Applicable in the instrumenta- 
tion field, precision type instru- 
ment uses a deposited platinum 
film construction. Transducer has 
a high speed of response, can with- 
stand extremes of both vibration 
and pressure. It has a base resist- 
ance up to 10,000 ohms, with 
ranges from -—370 to +500F. 
Sensing element is 1% inch in di- 
ameter, and 0.030 inch thick. Nac- 
imo Products Inc., National City, 
Calif. 
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Electronic Relay 


Item 475 

Designed for rugged industrial 
applications, heavy duty electronic 
relay is capable of receiving a large 
variety of input signals at low power 
levels and controls up to 5 amp 
loads on signals of milliwatt range. 
An internal slide switch controls the 
automatic or manual reset and pro- 
vides a fast recycling rate. Relay is 
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~ 
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i 
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encased in a steel housing, with 
knock-outs for easy installation and 
panel mounting. Input power is 
115 v, 50/60 cycles, 15 w; output 
switching is spdt rated 5 amp non- 
inductive. Datascan Inc., 48 Notch 
Rd., Little Falls, N. J. 

Circle 475 on Page 163 


Speed Reducers 


Item 476 


Line of small-size speed reducers 
for light duty applications features 
high power transmitting efficiency 
and space-saving design. Model 
R113 is actually a 1 to 1 ratio right 
angle drive. Rated output ranges 
from 0.03 to 0.333 hp. Two reduc- 
ing units have worm gear assem- 
blies. Model T109 is designed with 
the worm gear over, and Model 
U109 has the worm gear under. 
Ratios for both range from 5 to | 
to 30 to 1, and output is from 0.03 
to 0.08 hp. Boston Gear Works, 
Quincy, Mass. 
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immersible Motor 
Item 477 


Line of immersible motors is de- 
signed to be close-coupled to pumps 
and operates submerged in water, 
chemicals, or abrasive industrial 
cutting oils. The pump impeller is 
attached directly to the motor shaft, 
eliminating the need for couplings, 
shafting, and intermediate bearings. 
Unit features equalized pressure. 
Two or more neoprene diaphragms 
installed in the lower bearing 
bracket are exposed to the same ex- 
ternal pressure as the shaft seal, 
equalizing the internal and external 
pressure. Motor is designed to oper- 
ate continuously at rated load with 
a temperature rise not to exceed 
55C when completely submerged 
in liquids with an ambient of 40 C 
or less. It is available in ratings 
from 3/4, to 40 hp for 208, 220, 440, 
or 550 v, 3 phase, 60 cycle and 
3/, to 5 hp in 115 or 230 v single 
phase. Louis Allis Co., Dept. P., 
427 E. Stewart St., Milwaukee 1, 
Wis. 

Circle 477 on Page 163 


Servomotor Gearhead 
Item 478 
Device is applicable in position- 
ing and computing mechanisms 
which require fast approaches, but 
slower zeroing or synchronizing 
action. Model X-544 is a two speed 
precision servomotor gearhead in a 
single package. The unit changes 
ratios internally when dc voltage 
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is applied to, or removed from, an 
actuating solenoid. Designed for in- 
tegration with sizes 11, 14, or 18 mo- 
tors, the gearhead requires 0.008 oz- 
in. of starting torque, and will oper- 
ate 12 oz-in. of load torque. Oper- 
ating at the higher ratio, the as- 
sembly features a backlash maxi- 
mum of | degree with a 5 oz-in. re- 
versing load. Bowmar Instrument 
Corp., 8008 Bluffton Rd. Ft. 
Wayne, Ind. 
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Variable Speed Drive 
Item 479 
Package includes an ac motor, a 
frame, a built-in tachometer to sense 
motor speed, and a magnetic-am- 
plifier speed controller. Speed range 
can be provided to fit specific needs. 
Features of the unit include dc 
plugging for time-controlled brak- 
ing, controlled acceleration; push- 
button for start-stop; overload pro- 
tection; and a control to hold speed 
stable at the specified setting. Unit 
is essentially a constant-torque drive 
with power output proportional to 
motor speed. Motor-speed control 
package is available in 1/6, 4, 4, 
and 14% hp sizes for operation on 
220 v ac. Fidelity Instrument Corp., 
1000 E. Boundary Ave., York, Pa. 
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Thermal Relay 
Item 480 
Device is adaptable as a small 
voltage change detector, an under 
or over current or voltage indica- 
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NOW, A STANDARD LINE OF 


DUFF-NORTON WORM GEAR JACKS 


The economies of standardized production now can be realized by 
machinery designers who use Duff-Norton worm gear jacks for accurate 
positioning of loads weighing as much as several hundred tons. After 
25 years of experience and hundreds of custom designs, Duff-Norton 
engineers have produced a standard line of eight jacks ranging from 2 to 
100 tons in capacity which will meet almost any requirements. When 
jacks are used in an arrangement, added economy can be realized in 
raising unevenly distributed loads, since all models now have a uniform 
raise which permits jacks of varying capacities to operate in unison. 

Worm gear jacks are purely mechanical devices, and they can hold 
heavy loads in position indefinitely without any creep. Functioning as 
components of machinery or equipment, they can raise or lower loads, 
apply pressure or resist impact. Worm gear jacks can be furnished with 
raises up to 24 inches, and they will provide exactly the same raise for 
years without adjustment. 

Thousands of these jacks are in use on feeding tables, tube mills, 
welding positioners, pipe cut-off and threading machines, testing equip- 
ment, aircraft jigs, loading platforms, rolling mills, conveyor lines, 
and numerous other types of equipment. If you have a positioning 
problem, write for complete information, requesting Bulletin AD-66-GG, 
which includes drawings and full specifications. 


P.O. Box 1889 « Pittsburgh 3O, Pennsylvania 


DUFF-NORTON 
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DUFF-NORTON COMPANY 


COFFING HOIST DIVISION - Danville, Illinois 
DUFF-NORTON JACKS 


Ratchet, Screw, 
Hydraulic, Worm Gear 


COFFING HOISTS 


Ratchet Lever 
Spur Gear, Electric 
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tor, or a variable time delay. Mod- 
el TR-103 handles power require- 
ments ranging from 0.050 w to 
0.004 w of de, ac, or rf. Actuating 
voltage is 0.4 to 0.5 v. Operational 
differential voltage is 0.02 v; con- 
tact rating | amp at 115 v ac re- 
sistive load. Relay is sealed in a 
glass vial eliminating contamina- 
tion or oxidation of parts and pro- 
viding visual inspection of contacts. 
Hamlin Inc., 1316 Sherman Ave., 
Evanston, IIl. 
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Solenoid 
Item 481 
Unit is equipped with a 1/-inch 
diameter tapered plug and plunger 
and is suitable for use on com- 


eT vale) 


BOOSTS ASSEMBLY 
PRODUCTION 300% 


e Aspecial assembling machine built on the com- 
bination of a Power Screwdriver-and three auto- 


matic Parts Feeders fastens an inner and outer 
flange on the rubber tires of 


INDUSTRIAL TRUCK WHEELS 


A screw, lock washer and nut are automatically 
fed and oriented, each from a separate parts feeder. 
The operator simply places the wheel segments in 
the locating fixture, starts the machine cycle index- 
ing to the proper driving point, at which location 
the assembly is completed. 


The above unit represents but one 
of a thousand differeni applications 
of DPS assembling machines now 
in successful operation. Let us show 
you how you can greatly increase 
your production at a substantial 
saving by these modern power 
methods. 


EpeTrRomT 
ee 
S&S CREWDRIVER Co. 


2811 W. 


FORT ST. 


WRITE FOR CATALOG 
SEND SAMPLE ASSEMBLY 


DETROIT 16, MICH. 
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puters, counters, automatic timers, 
and cycling devices. Lift of the 
solenoid is up to nine pounds; 
plunger stroke is adjustable from 
1/32-inch to 34-inch. The plunger 
has a slotted end with !4-inch di- 
ameter holes for coupling. For in- 
creased power efficiency, two 3/32- 
inch steel washers are welded to 
the front of the field piece. Unit 
is available in ratings from 6 to 
230v, 60 cycles ac or de, in inter- 
mittent and continuous duty types. 
All de units are also available for 
400 cycle operation. Guardian 
Electric Mfg. Co., 1621 W. Walnut 
St., Chicago 12, IIl. 
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Epoxy Preforms 


Item 482 
Units are capable of bonding 
metal parts and studs to all types 
of ceramics such as glass, porce- 
lain, steatite, alumina, mica, quartz, 
and ferrites; can also hermetically 
seal electronic components such 
as diodes, resistors, capacitors, and 
transformers. All preforms are made 
to specific needs. In operation, the 
parts are assembled with the pre- 
forms and heat is applied. At 120 F, 
the preform softens and at 248 F, 
becomes liquid. After it flows, the 
joint is cured. In mass production, 
the assemblies pass continuously 
from preheat, through the flow tem- 
perature zone, then through a 
higher temperature cure zone. Heat 
can also be applied by torch, re- 
sistance, or induction methods. 
Duramic Products Inc., 262-72 Mott 
St., New York 12, N. Y. 
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Conveyor Lubricator 


Item 483 

Model 114X automatically lubri- 
cates single or double chains of slat 
type conveyors. Air enters the lubri- 
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Stick to standards and save 


: 
4 


cant reservoir through a regulator. 
Lubricant is carried through mani- 
folds to outlet nozzles which direct 
a spray of oil fog to the wheels and 
chain link pins. The mechanism is 
actuated by wheels or link pins pass- 
ing the lubricator. Valve opens by 
cam action and oil fog is carried 
to points of lubrication. J. N. Fauver 
Co. Inc., 51 W. Hancock, Detroit 
1, Mich. 
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You can save on engineering and manu- 
purist 
facturing costs by building your special 


machines the same way Baker does — 


Thyratron Grid Drive 
Item 484 
Device is applicable for compact Build with standard hydraulic slides 
reversible motor drives for numer- 


ical control of machine tools, elec- BAKER 


tronic reversing of 3-phase induc- 
tion motors, and accurate feed con- 


out of Baker’s standard components. 


and power units . .. one of the Baker 
Basic models will fit 9 out of 10 appli- 


cations. You save, and you actually 


trol of clutch and brake ac motor 
AUTOMATION get a better machine from Baker de- 


drives. The full wave, medium gain 
thyratron grid drive incorporates a 
fast response magnetic amplifier to 
provide a complete servo amplifier 
for power levels up to 15 kw, when 
used with appropriate thyratrons. 

In a push pull operation, a polar- 
ity reversible de input signal con- 
trols two sets of two thyratrons 
each in full wave or back to back 
connection. Either set fires smoothly 
from Off to full On, depending on 
polarity of input signal. The unit 
provides a 6 millisecond response 
time for rapid reversing in high 
performance servo systems. An ex- 
ternal resistor provides complete ad- 
justment of null point crossover. 
Features of the drive include linear 


Best in the long run : 
Practical in the short run sign-tested components. 


eeeeeeeeeeeeee CHECK AND MAIL FOR DATA ®@@@eeeeee eeeeeeeee 


BAKER BROTHERS, INC. 

Dept. A-48, Toledo 10, Ohio 

Send me prices and comprehensive 
2-page data-spec-dimension sheets on 
these standard Baker components... 





BAKER BASIC HYDRAULIC SLIDES 


WIDTH CAPACITY 
OF -WAYS HP MAX 


ll 

12 

8 

18 

20 
Drive box for above slide 
Porta-Pak hydraulic power unit 
Standard index tables 
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proportional control, a full 180 de- 
gree range of firing angles, inherent 
noise filtering, automatic compen- 
sation for line voltage variations, 
and elimination of variations due 
to aging or tube replacement. Fair- 
field Engineering Corp., 934 Hope 
St., Springdale, Conn. 
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Telemetering Converter 
Item 485 


Instrument accepts analog signals 
from sensing devices such as temper- 
ature probes, pressure transducers, 
potentiometers, or synchros, or coded 
discs. These are shaft driven through 
a precision gear train at a ratio of 
100 to 10 to 1 with respect to one 
another. Thus, one output will have 
a range for 100 per cent change 
input, the second a range for 10 
per cent change, and the third for | 
per cent. With input impedances 
as high as 100,000 or 200,000 ohms, 
system error is held to + 0.04 per 
cent. G. M. Giannini & Co., 918 
E. Green St., Pasadena 1, Calif. 
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Controlled Volume Pump 
Item 486 


Capable of metering toxic, obnox- 
ious, or corrosive chemicals, pump 
features a Teflon diaphragm sealing 
the liquid end from the plunger and 
housing. The plunger displaces hy- 
draulic fluid which in turn strokes 


138 


the diaphragm to impart pumping 
action through double ball checks. 
Pump has an accuracy of +1 per 
cent. Unit is available with maxi- 
mum capacities from 1.1 to 138 gal- 
lons per hour and pressures to 2000 
psi. With automatic capacity ad- 
justments, pump is suitable for 
chemical instrumentation systems. 
Milton Roy Co., 1300 E. Mermaid 
Lane, Philadelphia 18, Pa. 
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Locking Control 


Item 487 


Unit is applicable for locking 
lever controls on food processing 
equipment, valve locks, chemical 
batch processing, or other positive 
locking requirements. Three prime 
elements make up the lock; two 
locking shoes, one for each wirec- 
tion, and a quadrant. The locking 
device positively holds control set- 
tings, eliminates backlash and 
creepage. The load lever is always 
locked and the control lever always 
free. Control can be instantly re- 
positioned with the application of 
light, uniform pressure on the con- 
trol lever. 

Forces applied at the load or 
driven lever produce a couple and 
increase shearing action on the 
quadrant between two shoe pins. 
Forces applied in the opposite direc- 
tion have the same locking action 
on the opposite shoe, providing an 
irreversible lock in both directions. 
Force applied at the control or driv- 
ing lever unlocks the shoe pins by 
slightly rotating the shoe plate on 
its axis and causes the pins to move 
rapidly away from the quadrant. 
When control force is released, the 
shoe is returned to its normal locked 
position by a compression spring. 
Reid Metal Products Inc., 2021 N. 
Lincoln St., Burbank, Calif. 
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Two-Way Valve 
Item 488 
Suitable for use with air, oil, or 
water for vacuum or pressures from 
zero to 500 psi, pilot operated valve 
provides flexibility of remote con- 
trol. Remote control operation is 
accomplished on the fluid principle 
of balanced and unbalanced flow 
line pressure. When the pilot pres- 
sure and line pressures are equal- 
ized, the poppet piston closes. Static 
line pressure assures positive tight 
shut-off. Valve has only one mov- 
ing part, a bubble-tight shut-off; is 
noncorrosive; and is available in 
pipe sizes from 1!/, to 3 inches. Air- 
matic Valve Inc., 7317 Associate 

Ave., Cleveland 9, Ohio. 
Circle 488 on Page 163 


Power Supply 
Item 489 


Developed for use with strain 
gages and transducers related to tele- 
metering instrumentation, transis- 
torized power supply is also suited 
for missile and aircraft applications. 
Model MIC-5-1R operates from a 
nominal 28v dc input, and supplies 
Sv de at zero to 1 amp at the output. 
The regulation is better than +] 
per cent for line changes of 26 to 
30v, and for load variations from 
no load to full load. The same regu- 
lation is obtained over an ambient 
temperature range from —55C to 
+71C. Modern Industries Inc., 
2601 Colorado Ave., Santa Monica, 
Calif. 

Circle 489 on Page 163 
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PROCESS INSTRUMENTS AND CONTROLS HANDBOOK 


Edited by Douglas M. Considine; 1286 pages, 6 by 9 inches, 
illustrated, clothbound, published by McGraw-Hill Book Co., 
New York; available from Automation; $19.50 postpaid. 


Comprehensive reference book was prepared by a staff in- 
cluding 71 specialists. Sections cover in detail the methods 
for measurement of temperature, pressure, flow, level, and 
chemical composition. Also discussed are indicating and re- 
cording instruments, automatic controllers, and control valves 
and actuators. Final sections cover principles of automatic 
control, reference data, and a glossary of terms. Chart in- 
serts are included showing general application limits, physical 
techniques used, and practical instrumentation considerations 
for 104 different instruments or techniques. 


ENGINEERING MANPOWER—HOW TO IMPROVE ITS 
PRODUCTIVITY 


By graduate students at Graduate School of Business Ad- 
ministration, Harvard University; 162 pages, 8% by 11 inches, 
paperbound; available from Engineering Management Reports, 
P. O. Box 161, Cambridge 38, Mass.; $18.50. 


Report records philosophies, policies, and practices with 
regard to technical personnel as found by survey. Comments 
are noted on factors such as organization of engineering de- 
partments, planning, hiring, training, working conditions and 
equipment, supporting personnel, compensation, and patent 
arrangements. In a final section the authors give their con- 
clusions and suggestions for improved productivity. 


BASIC AUTOMATIC CONTROL THEORY 


By Gordon J]. Murphy, assistant professor of electrical engi 
neering, University of Minnesota; 557 pages, 6 by 9 inches, 
clothbound, published by D. Van Nostrand Co. Inc., Prince 
ton, N. J., available from Automation; $9.00 pestpaid 


Basic text on theory for the analysis and synthesis of 
linear control systems is based on courses taught at the 
University of Minnesota. Definitions of terms, characteris- 
tics of common control-system components, and mathematical 
background are included. Use of block diagrams and signal 
flow graphs is explained and methods of classifying systems 
as to type are discussed. Detailed discusions are presented 
on stability, ultimate-state response, frequency response, and 
time response. Problems are included to supplement the text 


INSTALLING ELECTRONIC DATA PROCESSING SYSTEMS 


By Richard G. Canning, Canning, Sisson and Associates; 
193 pages, 6 by 9 inches, clothbound, published by John 
Wiley & Sons Inc., New York; available from AuToMATION; 
$6.00 postpaid. 


This book discusses factors in the installation of electronic 
data processing systems after the order is placed for the 
equipment. A previous book by the same author discussed 
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activities leading up to that point. This volume on installa- 
tion is based on actual experience of a number of firms with 
regard to planning the installation, programming, installing, 
converting to the EDP system, and operating it. 


HOW TO READ SCHEMATIC DIAGRAMS 


By David Mark; 147 pages, 5'% by 8% inches, illustrated, 
paperbound, published by John F. Rider Publisher Inc., New 
York; available from Automation; $3.50 postpaid. 


Elementary textbook on schematic diagrams is suitable for 
industrial training courses to acquaint personnel with elec- 
tronic symbols and diagrams. Progressive illustrated approach 
requires no previous knowledge of electricity or electronics 


DESIGNING FOR PRODUCTION 


By Edward N. Baldwin, manufacturing consultant, West- 
inghouse Electric Corp., and Benjamin W. Niebel, head, In- 
dustrial Engineering Dept. Pennsylvania State University; 
645 pages, 6 by 9 inches, clothbound, published by Richard 
D. Irwin Inc., Homewood, Ill; available from AuToMATION; 
$8.40 postpaid. 


Text covers materials and processes and highlights con- 
siderations affecting product design. Materials discussed in- 
clude ferrous metals, nonferrous metals, plastics, rubbers, 
ceramics, carbon, and wood. Processes covered include cast- 
ing and molding, hot working of metal, cold working of 
metal, material removal, joining, heat treating, finishing, as- 
sembly, and packaging. 


Government Publications 


A Second Survey of Domestic Electronic Digital Computing 
Systems. Report PB 111996-R by Ballistic Research Labora- 
tories, 439 pages, available from Office of Technical Services, 
U. S. Dept. of Commerce, Washington 25, D. C.; $7.00. 


Book published for guidance of Government agencies and 
contractors reports on engineering and programming charac- 
teristics of 103 commercially available systems. Data is given 
on applications, cost, personnel requirements, power require- 
ments, and space requirements for specific systems. Also in- 
cluded are comparative tables, a discussion of trends, a bibliog- 
raphy, and a complete glossary 


Methods of Testing Thermocouples and Thermocouple Ma- 
terials. NBS Circular 590 by National Bureau of Standards, 
21 pages, available from Supt. of Documents, U. S. Govern 
ment Printing Office, Washington 25, D. C.; 20 cents 


Publication describes methods of testing, selection of a 
method adapted to a given set of conditions, and precau- 
tions that must be observed. Accuracies obtained by different 
methods and uncertainties in interpolated values are pre- 
sented in a table. 





Basemount 
Knob reset 


50 Million Count Life 


7 watts power consumption— 
operable in plate circuit of 
electronic tubes. 


1000 CPM rating—reliable to 
1600 with suitable actuation. 


Quiet—no AC hum. 


Balanced armature—for reli- 
ability on airborne equipment. 


See your 
PIC 
Distributor 
or send 
for Electric Counters 

Catalog. and Actuators. 
Coil Winding Counters. 


Automatic Batch Counters. 


oditton Gatthemendtt 


Stroke Counters. 
Revolution Counters 


DIVISION OF GENERAL CONTROLS CO. 


8078B McCormick Blvd., Skokie, Ill. 


42 Branch Offices and Representatives 
serving USA and Canada 
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Problem 
forur: 


Readers with problems concerning sys 
tems, equipment or components for 
automated operations are invited to out- 
line them to: The Editor, AUTOMATION, 
Penton Bidg., Cleveland 13, Ohio 
Solution suggestions should refer to 
case number and title of the problem 
involved. Dates shown with suggestions 
indicate issue in which the problem was 
presented 





Case 1427-P 
Linear Speed Indicator 


. We are most interested in obtaining 


information regarding speed indicating 
and recording equipment for speeds vary- 
ing from zero to 200 inches per minute 
in a straight line. We do not wish to use 
a rotating contact and/or tachometer gen- 
erator arrangement. 


Senior Electrical Engineer 


Case 1471-P 
Crane Weighing 


I would be most appreciative if you 
could refer me to a manufacturer of a de- 
vice for weighing materials. This device 
must be an integral part of a crane hook, 
or attachable to the hook. . 


Plant Industrial Engineer 
. 


Case 1472-P 
Making Piston Rings 


. Can you please tell me where I may 
obtain information on engineering, meth- 
ods, and sequence of operations for man- 
ufacturing piston rings? These piston rings 
are of odd sizes and the quantities are 
small, but there may be justification for 
tooling up if the tools and equipment are 
not too expensive 

Manager 


Suggestions for 1314-P (Oct. 1957) 
Components for Gaging 


...I1 believe that the card reader which 
we manufacture would be of interest 


Alex Sherman 
Py f rle SS Ele ctric Co 


. . . If this company is interested in au- 
tomatic liquid level gaging, our company 
manufactures ultrasonic liquid level point 
sensors and companion control units 
Paul M. Platzman 


Ultrasonics Corp 


Beckman/ Berkeley manufactures digi- 
tal and analog instrumentation of the 
type shown in the enclosed catalog. We 


can supply position transducers, analog- 
digital converters, and digital display units 
or printers... 

Edgar J]. Buchs 


Beckman Instruments Inc 


. . . We regularly sell some of our gag- 
ing components on an OEM basis and 
would be pleased to discuss similar pos- 
sibilities with this firm 


David M. Gaskill 


Airborne Instruments Laboratory 


... We believe our Rototimer might be 
of interest as a shaft position indicator 
Edward B. Farmer 


Farmer Electric Products Co. Inc 


.. We can be of special help to him 
in the fields of card and tape translators, 
irithmetic units, and possibly shaft posi- 
tion encoders .. . 

Robert W. Brooks 
Computer Control Co. Inc 


Suggestions for 1317-P (Nov. 1957) 
Reversing Motors 


Advise “Superintendent” to contact 
In-Sink-Erator Mfg. Co., 1225 14th St., 
Racine, Wis. They have a garage door 
closing unit which he should be able to 
use, and they own the patent on the re- 
versing switch. 

Tom Spackman 
American Radiator & Standard 
Sanitary Cor; 


In answer to Problem Forum Case 

317-P, you may refer to the Inst-O-Herse 

motor of the Franklin Electric Co., 345 
E. Spring St., Bluffton, Ind. . . 

]. L. Becker 

General Electric Co 


We are enclosing our Bulletin 1055 
and you will find the reversible motor 
described as Model 52 on the second page 
of this bulletin. . . 

R. F. Anderson 
Hagen Mfg. Co. Inc 
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Heres your new ANSWER 


PHOTOGRAPHED ACTUAL SIZE 
BALL CIRCLE DIAMETER: %¢ inch. 


WORLD’S SMALLEST ball/bearing SCREW SOLVES 
CRITICAL MINIATURE POSITIONING/CONTROL PROBLEMS 


To a An unprecedented achievement in minimum size and 


weight—maximum efficiency, dependability and ser- 


NUT TRAVELS: When rotary motion is applied to the screw, 
the b/b nut glides along the axis of the screw on roll- 
ing steel balls, converting rotary force and motion to linear 
force and motion with 4/5 less torque than acme screws. 


nut fixed—screw travels 


SCREW TRAVELS: When rotary motion is applied to the 
b/b nut, the screw glides along its longitudinal axis on 
rolling steel balls, converting rotary force and motion to 
linear force and motion with unprecedented efficiency. 


cuqunouw | 


vice life for ultra-precise controls. 


It’s another first from Saginaw—and the 
possibilities it opens up for improved 
electrical and electronic controls are 
limited only by your imagination! Radar 
tuners, missile and rocket guidance and 
telemetering systems, automatic switch- 
gear, electronic machinery controls are 
just a few of the applications where this 
new miniature Saginaw b/b Screw will 
solve critical positioning / control problems. 
It’s so compact and light, you can save 
substantially on space and weight. /f's so 
efficient, (over 90%) you can use much 


smaller motors and gear boxes. It’s so 
precise, you can position components 
within .0005 inch per inch of travel. 
It’s so dependable, you can rely on re- 
markably long service life even in adverse 
environments. 


You will find our 1958 Engineering Data 
Book extremely helpful in planning 
applications, or experienced Saginaw 
engineers will gladly make specific re- 
commendations without obligation. Just 
phone, write or mail the handy coupon. 


SEND TODAY FOR FREE 36-PAGE 
ENGINEERING DATA BOOK... 


or see our section in Sweet's Product Design File 


Saginaw Steering Gear Division 


General Motors Corporation 
b/b Screw and Spline Operation — 
Dept. 7AUT, Saginaw, Michigan ; 


ADDR’ 
SAGINAW STEERING GEAR DIVISION OF GENERAL MOTORS e SAGINAW, MICHIGAN = 


| 
| 
| 
I | Please send new engineering data book on Saginaw b/b Screws and 
| Splines to: 
CYEAU | we 
| 
| COMPANY ‘ ‘ sa 
| 
I - . saeniipidlicias 
! 
WORLD’S LARGEST PRODUCER OF BALL BEARING SCREWS AND SPLINES i 


CITY ’ . ZONE STATE__ 
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INTRODUCING NUMERICAL CONTROL 


By LEON E. LAUX 


Chief, Mfg. Research & Development 
Martin Co. 


SUCCESSFUL introduction of numerical control into 
the Martin Company culminated after more than 
a year of careful preparation for integration of this 
new machine tool concept into its engineering design 
and manufacturing operations. Since Martin is one 
of the first companies in the aircraft industry to 
install a numerically controlled machine tool, it is 
felt that a description of our experience might be of 
interest and possibly also of aid to others who are 
considering its use. 

First of all, the influence of numerical control on 
a well established and going materials processing 
organization cannot be overestimated. Practically 
every operation necessary for the transformation of 
an idea from the origin of a design on down through 
the production of a part is subject to radical change. 

Being aware of this fact, an indoctrination program 
for all personnel who were to be engaged in mate- 
rials processing for and the operation of our numeri- 
cal control system was drafted and put into effect a 
year before the delivery of our machine. This pro- 
gram entailed: 

1. Defining what was to be done in each and every 
step of the processing procedure. 

2. Selecting qualified personnel for materials proc- 
essing, equipment operation and maintenance. 

3. Providing specialized training in computer tech- 
nology and operation. 

In implementing this program we realized that with 
a majority of our machine tools still under manual 
and template control it would be necessary, for the 
time being at least, to plan for both mediums of pro- 
duction. Conventional engineering drawings and proc- 
essing methods could not be abolished in favor of 
numerical control. However, the system of dimen- 
sioning engineering drawings could be altered to 
permit more rapid translation of dimensions into 
numerical control data. 


Preparing the Tape 


Once the basic numerical plan is established for 
a particular part, the remaining steps of transform- 
ing the plan into a machine control tape are fairly 
routine: 

1. A write-up or manufacturing plan describing, in 
detail, all conventional and numerically controlled 
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abstracts 


machining operations and instructions. 

2. Preparation of a numerical control drawing, 
which is a pictorial representation of the part, show- 
ing the path of the cutter and the sequence of cuts 
in lieu of conventional dimensions. 

3. Preparation of a numerical control process sheet, 
containing machining data in numerical control code. 

4. Preparation of the paper process tape, a Flexo- 
writer reproduction of the data appearing on the 
numerical control process sheet. 

5. Retyping for verification of the original process 
tape. 

6. Feeding of the process tape data through the 
computer and punching of the machine control tape. 

All tape preparation is accomplished in an air- 
conditioned, humidity-controlled room located in our 


Fig. 1—Numerically controlled milling machine can mill air- 
craft bulkhead fittings in 2 hours instead of 8 hours required 
by conventional machines. 


manufacturing engineering office. Only the machine 
control tape, the write-up, and part drawing are for- 
warded to the shop. All other data such as the nu- 
merical control drawing, the numerical control proc- 
ess sheet, and the process tape are filed for future 
use in the manufacturing engineering office. 
Although we presently have several different types 
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LEAD TIME COMPARISON 
NUMERICAL MILLING 


240 HOURS 
TOTAL SPAN TIME 


, i 


PLOT COORDINATES ey yt F smn wo ree 
ANO MAKE NEST Tew ares To onOCESS 
or Leas ya out oert 
waThma, ; 


of tape controlled machines in operation, this dis- 
cussion will be limited to our experience with a three- 
dimension, punched tape controlled profile milling 
machine, Fig. 1. Exactly three weeks after delivery, 
this machine was ready for operation. During the 
next two weeks it was subjected to trial runs to 


You can get this sooner and at 
lower cost. 


Fig. 2—Lead time for preparation of 
aileron master templates used for 
master gages and skin dummies is re- 
duced by 75 per cent with numerical 
techniques 


MASTER LINES 
AILERON 


a ie 
2b Rw 
Tt 


assure the proper functioning of the machine and 
its control unit. 
Acceptance Tests 


A series of acceptance tests was devised to de- 


Tc emt 
LUMO BEL Ua EASY) 


814 EAST EIGHTH STREET ° ERIE, PENNSYLVANIA 


AUTOMATIC ASSEMBLING AND PROCESSING MACHINES 
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You save both TIME and 
MONEY on your special 
machines when you start with a Swanson 
Standard Indexing Machine Chassis. These 
versatile units give you a headstart on special 
purpose automatic machines for processing, 
machining and assembly 
operations. 
When you use Swanson 
Standard Chassis you get all 
the proved and tested advan- 
tages of experience at a frac- 
tion of your “special” costs. 
Write for illustrated folder. 
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‘lrouble 
Spotter... 


NT 


U.S. NAVY PHOTO 


This majestic cruiser is a U. S. Navy airship. Its 
mission is locating trouble—ahead of time. How ef- 
fective its deadly purpose in convoy is attested by 
the fact that “no vessel escorted by a blimp in World 
War II was sunk by an enemy submarine.” Its in- 
valuable contribution to our Aircraft Early Warning 
system is also firmly established. It is a Navy “tool” 
that virtually eliminates surprise. 

The U. S. Drill Head Co.’s new electronic device 
seeks trouble too—in automated production lines. It 
locates faulty machining during a “transfer setup” 
and stops the machine before succeeding operations 
are begun. It minimizes the chance of costly smash- 
ups and resulting expensive down-time ... reduces 
re-operating and scrap-loss costs. 

It is another precision cost-reducing “tool” from the 
largest exclusive drill head builder in the world. 


US Individual Lead 

Screw Tapping 

Head automatically 

signals on a light 

panel exact location 

of any spindle not 

tapping to full 

depth, and stops 

the entire line. In 

addition, patented 

US Safety Tap Spin- 

dies prevent all tap breakage 

due to dull taps or improperly 
drilled holes. Installed on transfer 
machines, this exclusive US de- 
velopment provides dual automatic 
protection during tapping without need 
for an extra probing station. 


termine the accuracy, repeatability and dependability 
of the complete system. These tests Were comprehen- 
sive and took a full week to complete. Inspection 
reports on the tests brought out some significant 
facts. First, they showed that while the accuracy 
obtained on the machined parts was very good, it 
was not quite up to the 0.002 and 0.004-inch toler- 
ances that we had expected. Even so, we were getting 
0.010-inch tolerance, and this was being achieved by 
workers who were operating a new system for the 
first time. 

The inspection report also revealed that the feed 
rate was too fast in relation to the cutter diameter, 
which caused deflection of the cutter. To verify this, 
positioning tests were run in which the free-running 
spindle was programmed to cross the 4 by 10-foot 
work surface diagonally and return to the starting 
point. 

In all of ten such tests it was found that the 
spindle returned to its starting point within a range 
of 0.001 inch. This showed conclusively that the 
control unit had a high degree of repeatability and 
that the runout was caused by deflection of the cut- 
ter. Therefore, we now know that with a cutter 
and holding fixture of sufficient rigidity, it would be 
reasonable to expect that we could improve the 
runout and possibly obtain the 0.002 to 0.004-inch 
tolerance originally expected. 

The slightest lack of rigidity in the tools can 
greatly reduce the degree of accuracy that may 
normally be expected from tape control. The day of 
having a machine operator grind tapers on cutters, 
add clamps to the fixture, or make trial cuts to com- 
pensate or correct for discrepancies, is a thing of the 
past. None of these things is practical with numeri- 
cal control. Once the tape is punched and the cut is 
made, it must be right. 

From observations made during three months or 
so of operation, we expect the machine to run main- 
tenance free 85 to 90 per cent of its planned operating 
time. Perhaps the indicated 10 to 15 per cent of 
downtime sounds high, but we are handling a piece 
of equipment that is far more complex than any- 
thing we have had in a machine shop before. Some 
reduction in this downtime is expected when operat- 
ing personnel gain a better knowledge of the system 
and can more quickly detect and correct routine 
troubles. In addition to the downtime encountered 
while in operation, we spend from 30 to 60 minutes 
each day, just prior to going into operation, for pre- 
ventive maintenance. 

The preventive maintenance program as now estab- 
lished consists of running test tapes which bring into 
operation all phases of the machine control unit. 
Marginal checks are also run to determine if any 
electronic components have failed or are weak and 
about to fail. These tests not only lessen downtime 
for repair but also will possibly prevent a ruined part 
due to later failure of a component in the cortrol 


We manufacture all types of adjust- unit. 


able, fixed center and individual lead 
screw tapping heads. Ask us to help 
solve your multiple drilling and tap- 
ping problems. 


Another periodic check that must be performed is 
the alignment of the milling machine. This align- 
ment check is essential, since any misalignment will 
be reflected in the machined part. Here again we 
have a condition that cannot be compensated for by 


DRILL a= 


HEAD M@ UNITED STATES DRILL HEAD CO. 


BURNS STREET + CINCINNATI 4, OHIO 
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Fig 3 Tooling time for a typicol 
aircraft part is almost halved by use 
of numerically controlled milling set 


up 


if Is 


~ NUMERICAL SORING BORING 
OR ARING FRTURE PATURE 
DE SGN MEG 


the machine operator as is possible on a conventional amount of machine misalignment. 

machine. He can operate the numerical equipment A short time after our machine was installed, we 
only in accordance with what has been programmed ran a part which inspection refused to accept. We 
on the tape. Even if this tape is perfect, the ma- spent hours checking the tape before we realized 
chine will produce parts that deviate from the that the machine was out of alignment. We now 
nominal dimensions in direct proportion to the check the alignment once a month and will continue 


MARKING MACHINES 


for every marking need 


Matthews’ standard line of Machines reflects hundreds of industrial 


marking applications . . . light to heavy duty requirements. . . produc- 
tion schedules requiring tens to thousands of marked parts per hour. In 
addition, Matthews’ engineering staff is constantly developing special- 
ized ‘‘in-line’’ marking equipment for use in automated or semi-auto- 
mated production lines. Whatever your marking requirements may be, 
there’s a Matthews’ Marking Machine to do the job! 


MARKING DIES 


Roller style marking dies for in Press style dies by Matthews are designed 

J denting flat or contoured surfaces specifically to your needs. All possible de 

+ 4 with graduations, knurls or any de tails are considered in the design, steel, en 
Matthews No. 240 general sired lettering. Each die is subjected graving and heat treatment. These important 


to a 100% inspection to assure the factors provide maximum effectiveness in 


purpose marking machine. finest quality possible producing the stamped impression 


JAS. H. MATTHEWS & CO. 


3945 FORBES ST. PITTSBURGH 13, PA. 


OFFICES IN PRINCIPAL CITIES WRITE, CALL OR TWX PG 424 
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for Original 
Equipment Applications 


SPACE-SAVER TYPE MOTOR 


EXPLOSION-PROOF TORQUE 
MOTOR WITH BRAKE 


SPECIAL FLANGE REVERSING 
HOIST MOTOR SINGLE PHASE 


WEATHER-TIGHT 
SPECIAL FLANGE 


NAVY MOTOR 
SPRAY-TIGHT 


Design your product to do a job, and 
Peerless will match a motor to it. There 
are hundreds of modified standards as 
well as really different specials in the 
Peerless files ... one that’s operating on 
the bottom of the sea...another on an 
underwater television camera... still 
another driving a pump that handles 
atomic wastes. 

These motors are a result of Peerless 
teamwork engineering—our working with 
you and your design engineers. Go ahead 
with your new design or development. 
Let your imagination run wild. When 
you’re ready for power—see the Peerless 
representative nearest you or call us 
directly. We’ll work with you to develop 
the motor that powers your product best. 


ELECTRIC MOTOR DIVISION 


tHe Pberkess.Clectric company — 


FANS - BLOWERS - MOTORS 
1512 W. MARKET ST. * WARREN, OHIO 
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to do so until the natural settling of the machine 
foundation ceases. 


Production Machining 


After the acceptance tests were completed, we 
started production machining on a limited basis. The 
first part was a rather large aircraft bulkhead fitting. 
In machining the first part we found that we were 
spending 50 per cent of our time changing and ad- 
ding clamps to the holding fixture while the machine 
stood idle. Much of this lost machining time could 
have been avoided if we had considered the heavier 
cuts and faster feeds possible with numerical control 
and had positioned the clamps where they would have 
provided the greatest amount of rigidity and least 
amount of cutter interference. 

As might be expected, we also had many errors in 
the first tape. In order to avoid making a com- 
pletely new tape each time we discovered an error 
we decided to break the job into operations having 
about four feet of leader between them. In this way 
when we came upon an operation that was incorrect 
we simply cut out that operation and inserted the 
corrected one. However, by doing this, it meant that 
at the end of each operation the spindle would re- 
turn to a reference point. 

There was, of course, a definite reaction against 
this procedure because, as the spindle returned to 
the reference point, it was cutting air, not material. 
However, until we are thoroughly experienced in the 
making of tapes, we intend to continue to break the 
job into operations. The few seconds it takes for 
the spindle to return to the reference point and then 
go on to the next operation is far less than the time 
that would be consumed in going back to the begin- 
ning and repeating the entire machining operation. 

During the initial machining tests, it was noted that 
the machine worked with an abundance of reserve 
power and that it was obviously not doing all that 
it could. Consequently, as we replaced the bad parts 
in the tape we increased the speeds and feeds on 
the corrected tape for roughing cuts where a heavier 
cutter could be used and accuracy was secondary. 
By the time we had made the last correction we were 
using speeds and feeds 100 per cent greater than 
originally planned. 

In spite of all the mistakes on this first tape the 
results were highly gratifying, for we had reduced 
the rough machining time to 25 per cent of that 
formerly required by conventional methods. In ad- 
dition, we had gained a wealth of experience. 

These are a few of the growing pains that are in- 
herent in any new concept. While none of us likes 
to make mistakes, ours have not been entirely in 
vain, for with each one we have learned more about 
the limitations and the potentialities of this new 
system. Some additional gains include lead time and 
tooling cost savings, Fig. 2 and 3. 

But the job has only begun. The indoctrination of 
all people concerned with this new system must be 
broadened and made more comprehensive. We feel 
the potentialities of numerical control can be realized 
only if we train people to think in terms of numerical 
control. Their thinking must be bold and imaginative 
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so that all of the possibilities of this new system can 
be realized. Certainly their thinking must be as 
modern and efficient as the machine they work with. 
This can come about only if they are thoroughly 
trained. 

From a paper entitled, “The Introduction of Numer- 
ical Control at Martin” presented at the Third An- 
nual Contour Machining Conference, Los Angeles, 
Oct. 1957. 


AUTOMATION AND PLANT SIZE 


By B. J. DRUMMOND 


Plant Engineering Dept. 
Chrysler Corp. 
Detroit, Mich. 


IT HAS BEEN OBSERVED that the advent of the 
automated plant promises for the future a reduction 
in the sizes of piant facilities. Hypotheses on which 
this observation is based deserve some consideration. 
For example, it might reasonably be assumed that: 

1. Areas required for the storing of raw materials 
will be smaller because of the more efficient scheduling 
capabilities of the automated plant. 

2. Finished-stock inventories can be 
through closer production control. 

3. Integrated, multistation, and special purpose pro- 
duction facilities require less floor space. 

4. A lower percentage of manning is required to 
produce a given volume on automated machines. 

Several factors, however, combine to invalidate the 
assumption of reduced plant size due to automating. 
For example, while storage space per unit of volume 
is reduced for raw and finished stock, organizations 
that adopt automation usually must have planned for 
increased total production to justify the installation 
economically in the first place. This, of course, calls 
for a compensating increase in raw material and fin- 
ished-stock storage space. 

In addition, automated production facilities usually 
require some provision for storage banks of in-process 
material which can be drawn on during breakdown 
and maintenance periods. A further consideration 
affecting space requirements for automated produc- 
tion facilities is that it sometimes becomes desirable 
to install twin lines. This allows not only time for 
maintenance and repair, but can provide greater flex- 
ibility in production control of output. 

Finally, evidence based on the establishment of an 
automated facility at our new Mound Road Engine 
Plant disputes the idea of a decrease in personnel due 
to introduction of automation. In January, 1954, be- 
fore the automating of the engine operation, 4,297 
workers were employed to build engines. In January, 
1955, after the automated plant was in operation, the 
number of employees had increased to 5,322, and by 
January, 1956, the number of employees was 6,533. 
If the picture as presented is typical, we can antici- 
pate an increase in the sizes of plant facilities with 
automation. 

From a paper entitled “Impact of Automation on 
Plant Engineering and Maintenance,” presented at the 
Ninth Plant Maintenance and Engineering Conference, 


Chicago, Jan. 1958. 


reduced 
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Improved 


Operation of literally 
hundreds of mechanical 
products has been effected with 


Acco Tru-Lay flexible 


PUSH: “WW. Controls 


Tru-Lay Push-Pull Controls provide POSITIVE RE- 
MOTE-ACTION over long or short distances . . . with 
fixed or movable anchorages . . . for light loads or 
loads up to 1,000 lbs., and these units are frequently 
and successfully used in conjunction with Electric, 
Hydraulic and Air Controls. 

Flexibility makes it possible to snake around ob- 
structions . . . simplifies installation . . . reduces the 
number of working parts... 


Simplicity vs Complexity 
Compare the TRU- - ) 
LAY PUSH-PULL cable COMPLEX MECHANICAL 
in illustration with , LINKAGE 
9 the mechanical link- |' 
age. PUSH-PULLS are 
simple, have but one 
moving part, are 
noiseless and give 
lifetime service ac- 
curacy. Linkages are 
complex, made of 
many parts; they 
wear at many points. 
Their use brings in- SIMPLE 
creased backlash, TRU-LAY 
lost accuracy and | PUSH-Pult 
vibration rattles. 


Positive Remote-Action and Flexibility, together 
with Precision and Long Life, explain why TRU-LAY 
PUSH-PULLS serve designers and users equally well 
in improving machine operations, whether the appli- 
cation is on such severe service jobs as Bulldozers, 
Power Shovels and Steel Mill Machinery, or on such 
light duty work as Photographic Equipment, X-Ray 
or Business Machines. 
Immunity to Vibration makes these TRU-LAY PUSH- 
PULLS ideal as Remote Controls on shakers and other 
vibratory products. 
Complete Protection Against Dirt and Moisture is a big 
factor in the use of this unit on machinery in Coal Mines, 
Cement and Steel Mills, Oil Fields and in many other 
industries. 
Corrosion-Resistance of the unit, plated or with Stain- 
less Steel construction as required by the use, has led to 
many applications in the Marine Field . . . salt water or 
fresh. Supplied with a rubber cover the unit operates 
effectively even when conduit is COMPLETELY IMMERSED. 
Lubrication of the inner working member is for life. 
Temperatures as low as —70°F will not hinder the proper 
operation of this unit, and it is thoroughly effective even 
in the extreme high temperatures encountered on Jet 
Engine, Furnace Door and Glass Furnace Damper con- 
trol applications. 


Our DATA FILE will answer 
your further questions. Write for 
Cc ° a copy without obligation 


Automotive and Aircraft Division FILE 
_ AMERICAN CHAIN & CABLE 


601 Stephenson Bidg., Detroit 2 
2216 South Garfield Ave., Los Angeles 22 - Bridgeport 2, Conn. 
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Holomatic 
Sear 


Model 24 — Holomatic 
Drill Unit Electric Motor 
Driven Spindle 


¢ 


Model 14 — Holomatic 
Drill Unit Air Motor 
Driven Spindle 


Model 24 — Holomatic 
Unit For Drilling and 
Tapping 


Model 24—Holomatic 
for Deep Hole Drilling 


Automatic Drill Press: 
Available in four base 
lengths with 1, 2,3 0r 4 
Holomatic units verti- 
cally mounted. 


Double-end machine equipped with 
two Holomatic drill units. Available 
in three high- production models, 


DRILLING- 


TAPPING TIME 


@ The modern high- production 
method for all automatic spindle 
type operations. Available as indi- 
vidual, self-contained power head 
units for installation on existing 
production machinery or as com- 
plete base-mounted machines with 
automatic controls. 

Holomatic units operate on shop 
air line pressures for thrust and 
feature a self-contained hydraulic 
system for positive, accurate spindle 
travel and feed regulation. Traverse 
and feed rates are infinitely adjust- 
able. Automatic, manual cycling, 
skip drilling, stops or dwell opera- 
tions are easily arranged. Built-in 
air control valve simplifies set-ups 
and cuts installation time. Holomatic 
units operate efficiently at avy angle. 

Amazingly versatile, accurate, the 
Holomatic systems can be quickly 
and easily set-up for single or mul- 
tiple operations. A Holomatic system 
in your plant will quickly and easily 
pay for itself through savings in 
time, money and tools. 

Survey , your production equip- 
ment now and visualize how easily 
and economically a Holomatic unit 
or complete system could boost 
your production rates. 


Write today for complete information, 
specifications and prices ...or, ask your 
Hause representative for an actual, 
obligation-free demonstration of the 
Holomatic System right in your plant] 


MACHINES, INC. 


MONTPELIER, OHIO 
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SEMICONDUCTORS FOR AUTOMATION 


By H. BRAINARD FANCHER 


Gen. Mgr., Semiconductor Products Dept. 
General Electric Co 


A TRANSISTOR is usually described as a “pea sized 
device” that does the same job as the much larger vac- 
uum tube. And that just about describes it to most 
people. It does do the same job as a vacuum tube; 
namely, to amplify a small amount of electrical en- 
ergy into a larger amount of energy. However, the 
principle by which it operates, the movement of elec- 
trons and holes in a solid, is considerably different. 
This difference from electron tubes gives rise to its out- 
standing advantages. 

The greatest impetus to the rapid development of 
transistors has been the increasing military depend- 
ence on electronics to meet the growing complexity of 
modern warfare. Every designer of military equipment 
had been looking for a smaller size active electronic 
component with increased reliability, improved per- 
formance, less heat dissipation, less power drain, less 
weight, and longer life. Because of the simplicity of 
a transistor, all of these desires can be accomplished 
to some degree. 

There are no filaments in a transistor as in a tube, 
which results in less connections, and far less power 
used or heat generated. In fact the transistor may re- 
quire only one hundredth the power of a tube. This 
of course further reduces the size of power supplies 
and thus the over-all size of equipment. 

Since the transistor is a smaller device with a few 
simple parts, it is far more rugged and can better 
withstand the shock and vibration to which military 
and industrial equipment is subjected. 

Finally, but of extreme importance, is the useful life 
of a transistor. Regular commercial vacuum tubes have 
an expected life of 80 per cent survival after 1000 
hours of operation. Highly stabilized 5-star tubes have 
a life expectancy of 95 per cent in 1000 hours. Tran- 
sistors, however, have been demonstrated to have a 
life of 98 per cent survival at 10,000 hours. 

So far I have emphasized that the transistor is a 
small, dependable, and rugged device. But what is 
the basic transistor—and how in general does it op- 
erate? I have mentioned that it is an amplifier. Per- 
haps a more accurate definition would be to call it 
a control device. The purpose of such a device is to 
control large amounts of electrical power with very 
little power expended to do this. In vacuum tubes 
this is accomplished by boiling electrons off a special 
filament wire into space and collecting these electrons 
on another piece of metal called a plate, at the same 
time regulating the number of electrons that reach the 
plate by a small interposed wire grid. It is the very 
process of boiling the electrons from the filament in a 
vacuum tube that costs money, creates undesired 
heat in equipment, and causes the tube to wear out. 

In the transistor the electron flow is not through 
space, but controlled in the solid itself, hence elimi- 
nating the expensive requirement of getting the elec- 
trons into space where they can be controlled easily. 

Mainly, semiconductor rectifiers have been used to 
replace other means for changing ac current to dc cur- 
rent. Along with the transistor they are competing 
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for a part of the electron tube function. But in addi- 
tion they are also competing with selenium, copper 
oxide, and other types of dry rectifiers. Like transistors, 
semiconductor rectifiers are small, have virtually un- 
limited life, and achieve very high efficiency ratings 
in circuits. 

A device called a controlled rectifier—or three elec- 
trode rectifier—has been developed in the General Elec- 
tric rectifier engineering laboratories at Clyde, N. Y. 
Basically, what our engineers have done is to build 
some prototype samples of a semiconductor device, 
using silicon, which will perform the same function 
as the gas thyratron. 

Some of you may never have heard of a gas thyra- 
tron or what it can do and therefore have little no- 
tion of what a semiconductor thyratron or controlled 
rectifier means. A simple 2-electrode rectifier changes 
alternating current to direct current. With such a rec- 
tifier, you can pass half the alternating current put 
into the circuit in the form of direct current. But you 
cannot practically vary the amount of direct current 
coming out. This is set by the circuit design. There 
are several expensive mechanical means for varying 
the amount of work done by this direct current output 
Among them are gear systems, step down transform- 
ers, rotating amplifiers, and voltage-varying devices. 
Gas thyratrons can do the job electronically and elimi- 
nate complicated and expensive mechanical methods, 
but thyratrons are too big and too temperature-limited 
for many applications. Also, they have life limitations 
as do other electron tubes. 

The controlled rectifier or semiconductor thyratron, 
on the other hand, is small—about one hundredth the 
size of equivalent gas thyratrons. Like other semicon- 
ductors, it has virtually unlimited life. Where thyra- 
trons are temperature-limited to 90 C, the controlled 
rectifier will perform at 150 C and possibly even higher. 

Probably the biggest use of these new controlled 
rectifiers will be in military equipment and industrial 
machinery. They will find wide use in replacing 
“latching-type” relays in circuits for switching power. 
They will turn on and off in 11% millionth of a sec- 
ond and can be used to vary the amount of power 
needed to control the speed of motors or to control 
other functions. 


Automation Uses 


Much of industry’s interest in solid-state science is 
related to the importance of solid-state devices—like 
semiconductors—to automation. A key function of elec- 
tronics in automation is control, and the key require- 
ment for control elements is reliability. Semiconductor 
devices give every promise of providing the ultimate in 
long life, reliability and low maintenance that will 
be required if automation is to be a dependable serv- 
ant instead of a sick relative requiring constant nurs- 
ing and medication. 

As explained, the key function of electronics in mech- 
anization and automation is control. Included in con- 
trol, whether of a chemical process, a manufacturing 
operation, inventory, or distribution, are three func- 
tions: 1. Sensing the actual state of affairs. 2. Proc- 
essing the information so obtained with aids such as 
computers and instructions stored in memory devices. 
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HERE'S A STEEL LEA 


FOR YOUR SCRAP 
TRAFFIC 


May-Fran Hinged-Steel Beiting is assembled from mass-produced com- 
ponents to form a materials handling beiting of almost any width, 


length or contour to meet individual specifications. Links are joined by 
means of steel rods . . . links, wings and side chain become integral unit. 


MAY-FRAN HINGED-STEEL BELTING 
GIVES YOU PRODUCTION SAVINGS 
THROUGH SCRAP HANDLING EFFICIENCY 


Precision formed steel links are assembled in hor- 
izontal rows and joined by high-carbon steel tubes 
and connecting rods. These rods are fastened to side 
chains to support the belt links so they “float” freely, 
and side chain takes all tension. Wings remain posi- 
tively engaged and in continuous overlap at all times, 
even over sprockets. 


MAY-FRAN encineerIN, INC. 


ee §=801 76) Clarkstone Road, 
Cleveland 12, Ohio 
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For Precise SPEED and 
ae CONTROL 


Meee we aba) Teele 
if eae at 


j ») Faeutrol 


VALVES and 
TIME DELAY 


> A> CONTROL SWITCHES 


Pneu-Trol Valves combine in 
a short, compact body, a ta- 
pered fine thread needle for 
extremely accurate air or oil 
flow control and a floating 
retro ball check, which 
permits full flow in the opposite 
direction. Retro ball floats in 
most sensitive position to seat, 
requiring only a slight differ- 
ential pressure to fully open 
or close it. Check valves and 
needle valves, incorporating 
single function features of 
Flow Control Valve are also 
available. All valves made in 
5 female pipe sizes: 14" to %{’. 
Valve bodies made from brass, 
aluminum, steel or stainless 
steel. 


-_ TIME DELAY 

CONTROL SWITCH 
Ss FOR PRECISE DELAY 
| eae OF WORK CYCLE 


Provide controlled adjustable 
time dwell of solenoid operated 
air or oil supply valves. Range 
between 4 and 60 seconds in 
20 to 1 ratios. Compact— 
simple—foolproof—rugged 
Easily mounted on machine. 
Available for various types of 
actuation. Typical diagram 


| g° Type 40 
22 = { Downthrust 
| [fe sau 


| 5 Type 1B 
eg - aaa 7] Direct 
| 


Write for catalogs and complete details 


AE maa 


1420N. Keating Ave., Chicago 51, Ill 
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3. Execution of the control. For all of these control 
tasks, semiconductor devices are being developed at an 
ever increasing pace. 


From a talk entitled “More Than Hardware,” pre- 
sented at a meeting of the Cleveland Society of Se 
curity Analysts, Cleveland, Nov. 1957. 


AUTOMATION AND THE COMMUNITY 


By R. H. SULLIVAN 


Vice President & Group Executive 
Ford Motor Co 


OUR Lima engine plant will be substantially auto- 
mated—it will carry on possibly the most complicated 
job yet entrusted to automation. The building of 
such a plant always seems to arouse curiosity about 
automation and the effect of automated industry upon 
the local community. I'd like to give you some very 
brief comments on that subject from our own ex- 
perience. 

Many of you may have seen pre-war automobile 
plants. They were marvelous all right, in the same 
way that a Rube Goldberg contraption is marvelous. 
You admired their complexity—and perhaps won- 
dered what held them together. 

Over the years, we had achieved considerable skill 
in throwing together a jungle of assorted tools and 
conveyors. Plant layout had grown into a special- 
ized art requiring the combined skills of the engineer, 
the accountant and the three-dimensional chess player. 

As each individual process was improved, we made 
a piecemeal adjustment in the over-all production 
process, and as the automobile itself became more 
and more complicated, we frantically modified our 
techniques—and added to the confusion. 

I don’t mean that our factories had no automatic 
machines. In one sense we were too automatic—we 
had too many unrelated machines. We found, for 
example, that it was fast becoming impossible to 
utilize the full capacity of up-to-date machine tools, 
because men couldn’t load and unload them fast 


enough by hand. 
Integrated Facilities 


In place of the old, complicated maze of machin- 
ery, we visualized long, clean production lines along 
which our parts and materials would flow evenly 
and smoothly—just as fast as modern machine tools 
could handle them. The processes of automatic lubri- 
cation, scrap removal and, to some extent, quality 
testing would be integrated into the lines. The new 
lines would be equipped with various control devices 
to assure effective preventive maintenance. 

Over a period of years, we have made that dream 
come true. We have introduced automation into many 
of our operations which are adaptable to it. Auto- 
mation, we find, has had important broad effects 
upon the whole manufacturing process. 

First, it has enabled us to provide safer and health- 
ier working conditions for our einployes. 

Second, we're getting better quality. There’s less 
damage caused by parts bumping into each other 
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or falling to the floor. In some cases, we’ve been 
able to build quality control gages right into pro- 
duction lines and have tied them into our equipment. 

Third, automation has resulted in lower production 
costs. 

And finally, we have been able to utilize our ma- 
chines more fully and effectively. In some machines, 
the rate of production is determined by the length 
of time taken by loading and unloading operations. 
Automatic transfer devices make it possible to operate 
these machines nearer to their maximum rated capacity. 

The great problem of an automated plant is to co- 
ordinate a number of vastly complicated operations 
into a harmonious whole. The entire operation must 
be geared to the slowest single operation. One of 
the beauties of automation is that it highlights your 
bottlenecks and creates an enormous pressure for their 
solution. For automation engineers, life is just one 
bottleneck after another 


Community Benefits 


So far as the impact of such plants on the com 
munity is concerned, they are in general attractive, 
clean, and quiet. They are designed from the stand- 
point of eliminating possible points of nuisance to 
the surrounding community, as well as from the in- 
dustrial efficiency viewpoint. 

One particularly interesting question is how they 
affect the local labor market. Remarkably enough, 
we have been told by other manufacturers that while 


our arrival was initially viewed with some concern 
by other manufacturers, they found in a relatively 
short while that there was a considerable increase in 
the availability of high class skilled labor. There is a 
good reason for that. 

First of all, we believe that the excellent working 
conditions in these new plants attract high-class peo- 
ple into the local labor market. Second, each of these 
plants becomes a training center for skilled workers 
and potential industrial foremen and supervisors. We 
carry on a pretty elaborate program of classes and 
training in numerous areas ranging from electrical 
maintenance to cost accounting and industrial engi- 
neering. 

Because the foreman and the industrial supervisor 
are the key people in getting a really efficient, high- 
quality operation, we take particular pains with that 
group when we start up a new plant. Generally, we 
bring in a nucleus of potential leaders—able ambitious 
young men who are anxious to learn and get ahead. 
They learn their jobs well, before production is sub- 
stantially under way, and in turn begin to train new 
workers recruited locally. We place a lot of emphasis 
on youth and willingness. 

As a result, we look to the community where we can 
find ambitious, stable, intelligent workers, and we tend 
to bring into the community the kind of people who 
will be a credit to that community. 


From an address before a meeting of the Lima As 
sociation of Commerce, Lima, Ohio 





@ Will double your 


shearing capacity 
@ Requires only one operator. 
@ Easily installed without rework 


to your present shear 


@ increased accuracy. 
+1/64 


7 Nae Nl 


After setting the precision measuring device and adjusting the attached stacker 


perotor merely starts the sheet thru the shear, engaging the pinch + 


Shear-Matic does the rest. It swiftly feeds the sheet into the stops, automatically 


transfers the cut sheet into the stacker and stacks it neatly 
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9353 DIXIE HIGHWAY 
FAIRFIELD, OHIO 


and the 


Circle 724 on Page 163 





COMPLETELY CONTROL 
ANY MANUFACTURING 
OPERATION 


Package Controls for automating any man- 
ufacturing operation can be designed and 
built to suit your specific requirements to— 

1. Increase production. 

2. Improve quality. 

3. Eliminate waste. 

4. Reduce costs. 


Sensory's controls are being used by manu- 
facturers of floor tile, printing plates, cloth 
and rubber goods. Also, Sensory controls 
are in everyday use for machine tool oper- 
ations, sheet metal forming, conveyors, 


warehousing and many other functions. 

ASK FOR A CONTROL 
SYSTEMS ENGINEER 
TO DISCUSS YOUR 
OWN MANUFACTUR- 
ING PROBLEMS. 
PRICES ARE REASON- 
ABLE, SATISFACTION 
Is GUARANTEED. 


CUSOLY 
Incorporated 


10 NEW STREET 
MORRISTOWN, 


N. J. 


4 SUPPLY 


USES SMALL VOLUME 
bs OF AIR AT LOW 
PRESSURE 


KEEPS BULK MATERIALS MOVING 


BIN-FLO units in bins, chutes, hoppers, etc., restore flow char- 
acteristics to dry, finely ground materials which tend to pack 
or bridge in storage. Types for all materials and conditions. 
No moving parts; simple installation; negligible operating 
cost; nO maintenance cost. 

BIN-DICATOR the original diaphragm-type bin level indicator. 
In successful use for over 20 years. ROTO-BIN-DICATOR new, 
motor-driven paddle type; excellent on bins under pressure 
or vacuum, and for general application. Also explosion- 
proof units, U.L. listed. 


ou E BI N a D i CAT 0 R Cc 0. Write for os literature 


13946- E2 Kercheval ¢ Detroit 15, Mich. VAlley 2-6952 


WE SELL DIRECT * PHONE ORDERS COLLECT 
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Copies of patents are available at 25 cents 
each from the Commissioner of Patents, 
Washington 25, D.C 


POWDER FEEDING METHOD AND APPARATUS 


Electric current and finely divided solid material 
having paramagnetic properties are conveyed to an 
electrical conductor without the occurrence of mag- 
netic damming of the powder. Patent 2,805,323 by 
Everett H. Cushman, assigned to Air Reduction Co. 
Inc. 


MACHINES FOR SEALING SHIPPING CARTONS OR THE 
LIKE 


Cartons of different heights are conveyed under 
an endless pressure belt consisting of closely spaced, 
flexibly connected, traverse rollers. The driven pres- 


sure belt contains sufficient slack to sag substan- 
tially below the tops of the lowest cartons. Patent 
2,805,533 by Kaye B. Holstebroe, assigned to Em- 
hart Mfg. Co. 


CARD FEED STATION 


Automatic system continuously moves flexible 
punched cards from a card stack at a rate in excess 
of 1000 cards per minute and transports them in a 
spaced sequential relationship. Rotating drum picks 
up cards from the stack by means of friction aided 
by a partial vacuum. Patent 2,806,695 by Kenneth 
Robert Carlisle, assigned to Hughes Aircraft Co. 


RECORDING APPARATUS 


Parallel conductors secured longitudinally to an 
elongated strip of nonconductive material are selec- 
tively heated in small portions by a recording means. 
Physical changes to the conductor in the heated area 
represent recorded bits of information. Patent 
2,806,756 by Jacob V. Van Der Werff, assigned to 
Consolidated Electrodynamics Corp. 


VIBRATORY ORIENTING FEEDER 

Articles in a vibratory bowl hopper feed up a 
circumferential track, containing orientation test- 
ing stations. Articles passing through the first series 
of stations are rotated to new position for orientation 
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STAMPINGS 


Produced economically in our modern 
plant for: 


AUTOMOTIVE, INDUSTRIAL EQUIP- 
MENT, DOMESTIC APPLIANCE, AGRI- 
CULTURAL INDUSTRIES AND OTHERS; 
will boost your output at material sav- 
ings. 


Our production, engineering and tool- 
room facilities are geared to the volume 
usage of your industry. 


Send us your inquiries 


LANSING STAMPING COMPANY 


1157 So. Pennsylvania 


Lansing 4, Michigan 
Established 1914 
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Ses-Matic AIR FEED 


for feeding coiled stock to presses 


Amazing in performance, 
outstanding for durability... 


@ Packed with power, speed, 
simplicity, accuracy . .. the 
Ses-Matic AIR FEED handles a 
wide range of press feeding 
jobs—mounts directly to the 
side of the press . . . simple 
adjustments when changing 
from one job to another. 
Models available for most 
stock widths, feed stroke 
lengths, and stock thicknesses 
up to .187 inches. Unit can be 
moved from press to press. 


SPECIAL ENGINEERING 


SERVICE ¢ INC. 
8163 Livernois « Detroit 4, Mich. 
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Analog-Digital CONVERTERS 


Packaged units for conversion of 
Shaft Position-to-Digital Code for Computers 
and Data Handling Systems 


Types: Librascope offers these converters with outputs in Binary, 
Binary Coded Decimal and Grey code. 
Capacities: In Binary, four models with capacities of 7, 13, 17 and 
19 bits available, i.e., Model 707, 713, 717, and 719. In Binary 
Coded Decimal; four models with capacities of 2000, 20,000, 3600 
and 36,000 counts are available, i.e.,Models 723,724,733, and 734. 
In Grey code one model with 
a capacity of 8 bits is offered, 
i.e., Model 708. 
Features: Reliability, accu- 
racy, small size ruggedness, 
long life and high speed ca- 
pabilities are the features 
which have established Libra- 
scope converters as leaders in 
the field. Utilizing a stag- 
gered, double brush pick-off 
which provides the means 
for unambiguous readout 
they can be read serially or 
in parallel with equal facility. 
Time sharing of many converters with a single computing element is 
accomplished with isolation diodes which are mounted internally on 
special order. 
Resolution: The Binary series of converters have an input resolution 
of 7 bits per turn. The Binary Coded Decimal series have a resolution 
of 200 counts per turn. The Grey code converter has a resolution of 
8 bits per turn. 
Construction: All units are Synchro mounted. Materials of the highest 
quality non-corrosive and non-fungus nutrient properties are used 
throughout. The units are small in size compared to their capacities. 
For additional information write for catalog E10-1. Address Librascope, 
Inc., subsidiary of General Precision Equipment Corp., 816 Western 
Avenue, Glendale, California. 
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MU 
SERVICE 


Se mil 
facilities for less money 


Take advantage of Equipto’s Free Layout 
Service to obtain valuable advice on the 


number and type of storage units to buy 


... complete floor plans and elevation 
drawings showing best way to arrange 
units within your allotted storage area. 
You will thus be able to make maximum 
use of your floor space, save steps, speed 
customer service, and simplify 
inventory and stock control. 

If you would rather lay out your own 
facilities, send for fact-crammed, fully 
illustrated booklet, ‘How to Solve 
Your Storage Problems.”’ 

Both “‘assists’’ are further evidence of 
Equipto’s primary concern with pro- 
viding super-efficient storage facilities— 
not in merely selling equipment. 


Division of Aurora Equipment Co. 


630 Prairie Avenue, Aurora, Illinois 


Steel Shelving . . . Parts Bins . Drawer Units Lockers Work Benches 
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Have you considered this 7” 
* 


AID for AUTOMATION 


CYCLO-MONITORS: 
PRE-SET over a wide range of numbers. No 


tools required. 


COUNT shaft revolutions, lever strokes or elec- 
tric impulses. 


TRANSFER a built-in single pole, double throw 


control switch. 


HOLD switch in transferred position for a con- 
trolled interval. 


RETUR 


switch to nor- 
mal position. 


6. REPEAT automatically— 


with absolutely 


no interruption of the count- 
ing process. No lost counts 
or time lag. 


CYCLO-MONITORS are avail- 
able in many forms—in- 
cluding models arranged for 
your special requirements. 


COUNTER & CONTROL CORPORATION 


Write for Bulletin 202-1 


5233 W. ELECTRIC AVE. @ MILWAUKEE 19, WIS. 
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IMPORTANT 


INFORMATION 


hydraulic remote controls 


for throttle and clutch | 


mechanisms! 


This newest bulletin is packed with important data! 
Sperry Hydraulic Remote Controls are available in 
standard and special types for use with feed, valve, 
throttle, governor, variable speed and clutch controls. 


Send for your copy today. Just clip this ad to your 
letterhead, give your name and title, and mail to: 


SPERRY PRODUCTS, INC. | 


<> 1204 Shelter Rock Road, Danbury, Conn. 
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AUTOMATION 
PATENTS 


testing at a subsequent series of stations. Patent 
2,807,350 by Charles C. Rayburn and James G. 
Black Jr. assigned to United States of America. 


LIQUID REMOVAL APPARATUS 


Continuous web of film moves through a loop 
formed by a thin metal band supported by rotating 
pulleys. Excess liquid is removed from both sides 
of web by contact with the upper and lower passes 
of the metal band. Patent 2,807,891 by Howard 
Earl Roscoe, assigned to E. I. du Pont de Nemours 
and Co. 


AUTOMATIC LIQUID SAMPLER 


Driven rotatable external sleeve surrounding a con- 
duit periodically brings an opening in the sleeve 
into radial alignment with an opening in the con- 
duit so that a representative sample of liquid may 
be withdrawn from the conduit. Patent 2,807,961 
by William W. Grimes, assigned to Standard Oil Co. 


THUMB TACK SORTING APPARATUS 


Barrel rotating about a horizontal axis has per- 
forations in its peripheral walls adapted to receive 
perfectly-formed shanks of thumb tacks loaded into 
the barrel. Perfect units enter perforations and, as 
the barrel rotates, drop into means within the barrel 
for catching the tacks. Patent 2,808,930 by James 
J. Reilly, assigned to Waterbury Tack Co. Inc. 


SHEET-SEPARATING APPARATUS 


Sheets are removed one at a time from the bottom 
of a stack by means of a tab adhered to one edge of 
each sheet. Patent 2,809,032 by Niels Krag, as- 
signed to International Telemeter Corp. 


PNEUMATIC DELIVERY BOX 


Circular perforated disk rotates between the ad- 
jacent ends of two aligned lengths of ducting. Ma- 
terial carried pneumatically in duct collects on face 
of disk which rotates, displaces a sealing means, and 
deposits material outside of ducting. Patent 2,810,- 
937 by Arthur Linnert and Gordon Short, Man- 
chester, England. 


MAGNETOSTRICTIVE TYPE PRINTING DEVICE 


Tape moves through a chamber containing a 
cloud impregnated with ink particles in suspen- 
sion and a pulse element with a printing character 
configuration on one end. Magnetostrictive pulsing 
action of a coil on the pulse element causes ink 
particles to solidify between character configuration 
and tape, printing same. Patent 2,811,101 by George 
C. Devol, assigned to Sperry Rand Corp. 
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NEW CURTIS Makes faster, 


‘i a 4 more secure 
Mae Cmte and less costly 


Patent Pend 


J connections 
eC 


TU am CL eek 


NEVER SEND A BOY—here's the Knu-Vise clamp AO-200. 
750 V., 50 Amp. 
LAPEER CLAMPS FOR ARC WELDING Ite ehiktasis . Tedious, time-consuming backing out of terminal 


screws is eliminated! Connectors are fully open 
In the plant of a midwestern automotive parts manufacturer, air —even with block inverted! 


operated Knu-Vise clamps are an important part of a work holding : : ; 
fixture for arc welding. Shown is the operation where center hubs - You won ' ae the screws! A spring clip holds 
are welded into the high clutch splitter housing for automatic them captive! 


truck transmissions . Add, subtract or replace sections! Ingenious, 
No job for a panty-waist, the husky Lapeer clamps have to grab i: economical design, screw assembled, makes o 
securely—hold rigidly—leit go instantly. They are part of a family rugged, but easily modified, block. 

of more than 150 models of clamps and pliers designed to do 
a tremendous number of holding jobs. Some are air-operated, 
others hand operated. All of them do workhorse jobs in industry 
holding big parts, small parts, unwieldy parts. Write today for 
more information 


Connections are secure! Bosses on underside of 
bor crimp wire—provide high pull-out strength! 


Write for Literature 


Manufacturers of over 150 models of manually and air-operated clamps and pliers 


WESTERN DiV.: ART LEWIS PRODUCTION EQUIP. CO. 
3045 DAVISON ROAD 419 Magnolia Street, Glendale, California 


LAPEER, MICHIGAN CANADIAN DIV.: HIGGINSON EQUIP. SALES LTD. 3252 N. 33rd Street, Milwaukee 16, Wisconsin 
ad 1131 Pettit Road, Burlington, Ontario t 


See The Lapeer Exhibit Booth No. 833 A.S.T.E. Show May 1-8 
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MONEY, and do Furnished in wheel or roller 
CLEANER PUNCH WORK! 3 cutie) Caen at any oma tos 


positive travel. Automatic 
gvord rails available. 


How to SAV Your BREATH, ___ “FLEX-A-SWITCH” 


SS 


Manval control is standard. 
Air or electric automatic 
control is available either 
remote or station operated. 
(Mlustrated with 45° curve 

Compressed air, the “breath” of many , for 90° turn.) 

industrial processes, costs money when @. 

wasted, and sometimes, if not used 

properly, doesn’t do the job it could. 

For example, on the automatic punch 

press at left, a continuous stream of air 

was used originally to keep dies clean. 

After installing a Clippard Miniature 

2-way Air Valve cycled to JET BLAST die 

scrap between each stroke, work quality 

was improved, production speeded and 

air saved. 


Clippard Miniature Air Valves (2 and 


3-way), Cylinders (many types and Various standard 
strokes) and accessories can save air and widths. Write for 
money for YOU, and improve your tooling, details. 

jigs, fixtures and automated production 

devices, simply and inexpensively. 


Write, NOW, for data-filled 
catalog and prices! 


Cippard wsrumen LABORATORY, INC. MFRS. OF WHEEL & ROLLER GRAVITY & 


| LIVE ROLLER CONVEYORS « POWER BELT 
7384-A Colerain Rd., Cincinnati 39, Ohio + Phone: JAckson 1-4261 408 Douglas St., N. W. CONVEYORS . SWITCHES « ACCESSORIES 


Manufacturers of R. F. Coils, Electronic Equipment, Miniature Pneumatic Devices SELL dl ee eee 
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CUMULATIVE EDITORIAL INDEX 


Including six 


A 


Accounting, 
Actuation, 
Actuators, 


industrial cost, 
transfer 


11-38 


machine, 11-49 


hydraulic, 
Air blending, 3-14 


Amplifiers, 
2-84 


Analog to digital converter, 


Analysis, 
3-156 
Application, 
proximity transducers, 
transistor circuits, 2-S4 
Assembly, 12-60 
automated, 11-47; 
3-9 
automobile, 12-31 
electrical, 12-66 
diode sealer, 4-10 
electronic components 
press fit, 11-47 
principles, 1-58 
problem, gas cartridges, 12 
rear axle shafts, 11-47 
roller bearings, 2-57 
small motors, 3-9 
sponge mops, 4-17 
Automation, 
accounting system 
and government, 
and labor, 
4-150 
and paperwork, 3-65 
and plant size, 4-147 
and process control, 12-40 
and small business, 11-150 
and supplemental unemployment 
benefits, 2-52 
and the community, 4-150 
and the economy, 3-154 
and the public, 11-150 
degrees of, 12-139 
economics, 11-38 
for small-lot producers, 
in automobile industry, 
4-12 
in banks, 12-9 
in colleges, 4-10, 17 
in industrial instruments, 4-12 
in national economy, 11-150 
intersociety organization, 12-34 
in railroads, 2-12 
in pipeline industry, 4-10 
national implications, 11-9 
numerical positioning control, 
Philosophy, 11-31; 12-61; 
3-154 
planning for, 
social effects, 


Automobile 
bodies, 12-31; 3-93 
crankshaft balancing 
seats, 3-93 


3-86 


transmission circuits 


11-26 


instrumental methods 


2-69 


12-66; 


3-58 


136 


for, 11-38 
11-150 
11-150; 2-19, 52; 


3-54 
11-31; 


4-60 
1-141; 
12-61; 1-37 
11-150 


3-54 


2-80 


Bakery operations, 
Banking between operations, 
Banks, automation in, 12-9 


Bearings, 
manufacture, 2-57 
needle assembly, 
roller way, 4-28 


Bill changer, 2-12 
Blending control, 12-57; 
Blending dry materials, 


Bolz, R. W. 
The New Trend, edit., 


Braiding wire, 12-46 


Bulk handling, 11-73; 
94 


Buying, special equipment, 


2-91 


1-59 


12-60 


3-94 
3-14 


4-49 


12-69; 3-16, 


11-31 
Oo 


Centralized control, 12-40 
Charging thermostatic 
lem, 1-138 
Clark, 8. C. 
Numerical Positioning, 
Classification 
12-139 
Close, G. C. 
Computer Control Closes the Loop, 
12-57 
Cocks, E. H. 
Automatic Spray 
Electrical Conduit, 


units, prob- 


4-60 


automation systems, 


Painting of 
3-69 


156 


issues. Number preceding the hyphen 


Communication 
Computers 
analog, 3-20 
auto guidance, 4-39 
digital programming, 
for absorbing articles, 
for airlines, 1-14 
for design, 12-10 
for flood control, 2-12 
for inventory control, 
for process control, 
transistorized, 12-12 


Conduit painting, 3-69 


type controls, 


12-12, 
4-14 


3-10 
2-21, 57 


Constant speed motors, 1-85 

Controls, 
atmosphere in 

4-81 

auto steering, 4-39 
automatic balancing, 
continuous process, 1-14 
design to be foolproof, 
electrical power supply, 
electronic, 2-150 
electropneumatic, 
feed roll, 11-162 
flour weighing, 11-62 
gaging, 11-76; 3-73 
glass melting, 3-16 
handling system, 11-57 
heat-treating, 11-59 
honing, 11-20 
interfloor conveying, 
machine tools, 3-27; 
machines, 12-50 
magnetostrictive motor, 4-73 
mechanical-pneumatic, 11-64; 3-78 
nail feeder, 3-89 
numerical, 11-9; 
of material level, 
of motor speed, 
of presses, 3-146 
panels, 12-40; 3-10 
plug-in, 3-82 
power plant, 12-12 
programmed tractor, 
proximity transducers 
punched card, 11-23 
soot blowers, 12-7 
static, 3-75 
stepping switch 
theory, 4-139 
transfer machine, 11-49 
transistors in, 2-84 


Conveyors, 
bulk material, 2-10 
food industry, 2-91, 93 
interfloor handling, 4-69 
magnetic, 4-12 
overhead, 12-73; 1-63; 4-57 
pneumatic for flour, 11-62 
pneumatic for grain, 11-73 
pneumatic for solids, 12-69 
roller bearings, 2-57 
sensing material on, 
steel belt, 4-56 
storage problem solutions, 1: 
systems, 11-73; 12-72; 1-10 

Coolant filtering, 11 

Cost 
for 


annealing furnace 


2-80 


11-64; 


4-69 
4-142 


12-50; 2-9, 16 
1-78 
1-85 


4-81 
2-69 


3-89 


2-69 


analysis, 
automation, 11-3 
Counting devices, 2 
Crankshafts, 2-80 

Crystals, memory devices, 12-16 


Cutoff, tubing, 3-60 


D 


12-21, 
3-10, 16, 65 


Data processing, 
40; 1-10, 152; 
4-139 
abstracts articles, 

Data recording, 2-72 

Data storage, 2-10; 

Data transmission, 


Design, 

for automated production, 
3-58 

for foolproof automation, 

for production, 4-139 

numerical positioning control, 4-60 

of continuous production machines, 
12-61 

of controls for reliability 

of interfloor conveying 
4-69 


11-10, 19 
2-14; 


4-14 


3-24 
12-40; 2-14, 23 
12-142; 


3-43 


2-150 
system, 


Detectors, 
tramp metal problem, 2-148 
Digital, 
computing systems 
recording, 4-139 
Direct magnetic 


4-139 


recording 


is month 


of issue; those following are page 


Drilling, 12-50; 3-22 
crankshaft balancing 
Drills 11-9 


2-80 


2-80 
spiral point, 


Dynamic balancing, 


E 


12-10 
Education of 


Economics, 
automation, 


1-52 


4-10 
Ejecting assemblies, 


Elian, D 
Applying 
2-69 
Electrical, 

cable, 12-66 
component mounting 
machine control, 11-49 


Electromagnets, 1-43 


Electronics, 11-164 
assembly, 2-16; 
bill changer, 2-12 
component packages, 
construction system, 4-22 
data processing, 2-161 
improving reliability of 
laboratory devices, 2-19 
transistor application, 2-84 


Proximity Transducers, 


11-56 
2-69; 


4-82 
3-58 


1-14 


2-150 


Elevator, 
for parts, 
interfloor, 


1-52 
11-57 
Engineering, 
productivity, 4-139 
scientific background, -37 
Engler, W. E 
Versatile Interfloor Handling, 4-69 
2-94 
1-154 
1-12 


Escapements, 1-52; 
Extractor, vacuum, 


Extrusion, titanium, 


F 
12-72 


3-43 


Fabric finishing, 
Failsafe controls, 
11-164 
12-40 


Fasteners 
Feedback, 


Feeders 
bar, 1-88 
blank, 1-154 
control, 3-89 
for fasteners, 

for setscrews, 4-77 

for small parts, 1-52; 2-25 
pneumatically controlled, 3-94 
selectors, 12-148 
stamping press, 2-10 
transducer controlled, 


11-12 


2-69 

Feeding 
issembly 
electrodes, 2-94 
metal sheets, 11-71 
plastic components 
thin materials 


components, 1-52 


11-162 

problem, 11-34 

Filtering 
coolant 
slurry, 


11-72 
2-92 
Fittings, nylon 
Fixtures, for 
1-56 

Floats, 1-59; 4-56 
12-12, 22; 
11-62, 
crankshafts, 


compression, 2-28 


assembly operations, 


Flow control, 
Food processing 
Forging 
Forming, 
sheet material, 
strip material, 


3-93 

11-162 

Frequency modulated carrier record- 
ing, 2-72 

Functional testing, 3-61 


Furnace control, 11-10 


G 


Gaging, 

combined 
process, 3-73 

components problem, 
dynamic balancing, 
in control, 12-139 
in-process, 11-20, 76; 4-24, 92 
liquid height, 1-16, 78 
on machine tools, 11-76; 1-19 
post-process, 1-81 


4-91 


in-process and post- 
4-140 


2-80 


Gear production, 


Gibbs, R 


Orientation by Rotation, 4-77 


Glass grinding & polishing, 11-43 


numbers in 


that issue. 


Grinding, 

and polishing, 
11-76; 3-73 
4-80 


control, 
piston rings, 
Gruber, W. M 
In-Line Production Balancing, 2-80 


Guidance control, of autos, 4-39 


Hadekel, R. 
Hydraulic 
Machinery, 
Handling, 3-159 
bakery operations 
banking, 1-59; 4-56 
billets, 1-75 
bulk materials, 
3-16, 94 
by programmed 
cans, 12-14 
cases, 11-162; 3-92 
cigarettes, 4-90 
conveying, 1-63; 4-57 
crankshafts for balancing, 2-80 
flour, 11-62 
for assembly, 1-52 
for forging, 1-75 
for heat treating, 
for painting, 4-57 
garment materials 
grain, 11-73 
in transfer machine, 
interfloor systems, 
logs, 12-56 
magnetic, 1-43 
pallets, 11-57; 12-14 
piling bulk materials, 
pistons, 4-56 
plate glass, 11-43 
roller bearings, 2-57 
scrap, 12-34; 4-9 
steel bar, 1-88 
to machine tools, 
Heat treating, 11-59; 
Heating, 
radio frequency, 
titanium forgings, 


Control of 
12-74; 


Automatic 
2-63; 4-82 


2-91 


11-62; 12-69; 2-10 


tractor, 4-81 


11-59 
11-23 


11-49 
11-57 


3-85 


12-148 
11-12 
Holding, parts for assembly, 1-56 


Honing, 4-14 
control, 11-20 


Hydraulics, 
actuators, 3-86 
control, 2-63 
converted machine tool, 4-81 
drive system, 11-162 
machine system, 11-47, 49 
press system, 3-75 
systems engineering, 
valves, 12-74 


4-82 


Idling, 4-82 
Indexing, 
assembly machines, 
devices, 3-86 
in transfer machine 
Information handling, 
161; 3-65 
Infrared camera, 


in hydraulic systems, 
11-47 


11-49 
12-40 


11-12 
In-process gaging, 11-76 


Inspection, 
automatic, 12-139; 
crankshaft balance, 
in transfer machine, 
testing, 3-61 

Insulating wire, 12-46 

Integrated handling, 1-42; 

Integrating automatic 
1-59 

Interfloor handling, 4-69 

Isotopes in 
1-78 

Israelson, A. F. 

Magnetic Handling Devices, 


1-59 
2-80 
11-49 


4-91 
operations, 


production operations, 


1-43 


d 


Jessup, W. F 
Integrated 
4-50 


Machine Tool Systems 


L 
Lathes, 


loading problem, 
numerical control, 


1-138 


12-50; 4-60 
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Lemelison, J. H 
Guideposts to 
ning, 2-52 
Liquid filling, 4-30 

Load cells, 3-94 

Loading, 12-14, 56; 

Lubrication, 
printing press, 


Automation Plan 


3-92 
12-73 
M 


Machine tools, 11-9 
card controlled, 4-60 
contour roll lathe, 11-23 
control, 1-81; 3-73, 82 
gaging for, 11-76 
grinding, 4-73, 80 
in crankshaft balancing, 2-80 
integrated systems of, 4-50 
rotary index, 4-39 
tape controlled, 4-60 
tracer controlled, 4-81 
transfer, 11-49; 12-142 

Machines, 
assembly, 
boring, 2-9 
circuit board, problem, 
cutoff, 3-60 
development of, 
drilling, 3-92, 93 
duct winding, 12-12 
dynamic balancing, 2-80 
extrusion press, 2-19 
fabric finishing 12-72 
honing raceways, 4-14 
inspection problem, 11-34 
leather processing, 11-14 
numerical control, 12-50; 

4-60 
nut tapping, 12-148 
nutsetter, 4-17 
paging, 12-148 
painting, 12-19 
pneumatic, 11-64; 3-78 
printing press, 12-73 
scrap shear, 4-9 
surface finishing, 12-148 
tape controlled, 3-57 
testing, 11-26; 3-61 
tire inflating, 12-36 
welding, 12-66 
wire coating, 4-80 
wire insulating, 12-46 
wire-wrap connection, 


11-47; 2-57; 


12-61 


11-56 
ignet, belt 
4-12 
agnetic, 
equipment applications, 
handling devices, 1-43; 
memory device, 2-10 
tape recorders, 2-72; 3-24 
Magnets, permanent, 1-43 
Magnetostrictive actuation, -73 


12-150 


conveyor 


1-43 
4-12 


Maintenance, 


Manufacture, 
design for, 12-142 

Manufacture of, 
aluminum strip, 
automobile bodies, 
automobile camshafts, 
automobile crankshafts, 
automobile engines, 1-63 
automobile frames, 1-63 
automobile parts, 1-88 
automobile seats, 3-93 
cement, 2-92 
cigarettes, 4-90 
copper coated wire 
cores, 1-154 
design for, 12-142 
finned wire, 1-154 
freight car wheels, 
gears, 1-59 
gun shells, 3-9 
ink cartridges, 11-71 
magnetic tape, 162 
motors, 3-9 
pipe, 3-92 
piston rings, problem 
plate glass, 11-43 
railroad car wheels, 4-12 
road machinery, 4-39 
roller bearings, 1-37 
telephone apparatus, 
thread rolling dies, 
veneer, 12-56 
window frames, 


Manufacturing 
lot automation, 


2-93 
12-31; 3-93 
11-49 


1-75 


4-80 


12-73 


4-140 


12-61 
11-59 


1-63 
functions in 
3-58 
Materials handling, 12-69; 
2-10; 3-16, 24, 156; 4-69, 81 


Maynard, A. F. 
Automation for 
ducers, 3-54 

McCabe, L. EB. 
Automation for 
ducers, 3-54 
electrical, 


Small-Lot 


Small-Lot 


Measurement, 3-156 
Measuring 
liquid level 1-78 
temperatures 11-14 
thickness of sheets, 12-12 
ultrasonic, 4-22 
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application, 


small- 


1-10, 33; 


Pro- 


Pro- 


Memory, 11-62; 12-16 
devices, 2-23; 4-20 
twisted wire, 2-10 

Metals, joining technique, 

Milioto, R. P. 
Automation for 

ducers, 3-54 

Miller, L. D. 

Control of 
11-49 

Milligan, W. E. 

Automatic Weighing and 
ing, 3-94 

Milling, numerical control, 

Mohr, P. A. 

Magnetic Tape Systems for Data 
Recording, 2-72 

Moisture control, 
3-57 

Molding plastics, 3-12, 75 

Molding wax tires, problem, 

Moritz, J. M. 

Basic Pneumatics for Automation, 
11-64; 3-78 

Moskowitz, L. R. 
Magnetic Handling 

Motors, 
drive, 1-85 
reversing problem, 11-34; 


12-14 


Small-Lot Pro- 


a Transfer Machine, 


Blend- 


12-50 


problem, 11-34; 


1-138 


Devices, 1-43 


4-140 


N 


Nail 
Needle bearing assembly, 
Neklutin, C. N. 
Automation Economics 
Engineered Accounting, 
Nuclear reactors, 11-16 
Numerical control, 12-50, 61; 1-34; 
2-16; 3-27; 4-60 
boring machine, 2-9 
milling machine, 4-142 


feeding, 3-89 


12-60 


Requires 
11-38 


o 


Operations research, 11-164 
Orienting 
assembly components, 


device, 1-154 


1-52 


Ovens, 
fabric finishing, 
infrared, 2-92 
plastic finishing, 3-14 


Packaging 
cans, 12-14 
machines, 3-12 

garment, 

12-31 


Packing, problem, 3-51 
Painting 
conduit, 3-69 
systems, 12-19; 

Paulson, C. C 
Integrated Heat Treating Through 
Automation, 11-59 
Petersen, G. R 
For Plus Advantages Specify 
Numerical Control, 12-50 


1-152 


4-57 


pH control 
Philosophy 
automation, 1-9, 
special machines, 


141; 2-52 
11-31 
Placing, parts for assembly 1-52 
Pneumatic 
conveying, 11-73 
handling, 12-69 
hole test & blowout, 11-49 
machine systems, 11-64; 3-78, 146 
motion control, 11-64; 3-78 
power units, 11-14 


Polishing plate glass, 11-43 
Positioning 
control, 
device 
in transfer machine, 
magnetostrictive 
numerical 


pneumatic 


11-49 

device for 

control, 4-60 
3-78 


4-73 


1-81 
3-20 


Post-process gaging, 
Powder metallurgy, 
Presses 
automated, 
control, 11-20; 
extrusion, 2-19 
feed mechanism, 
transfer, 1-33 
transfer devices, 2-93 
plating, 


12-50 
2-14; 


3-75 
2-10 


11-71 


12-75 


11-49 


Printed circuit 


Printing press equipment, 


Probes, in transfer machine, 


Process, 

annealing 
4-81 

control, 12-40, 57; 2-14 
copper coating of wire, 4-80 
instruments, 4-139 
painting, 12-19 
plastic molding, 
powder metallurgy, 


Processor, film, 1-12 
Programming, 12-12; 
soot blowers, 12-71 
tractors, 4-81 
Proportioning, 3-94 
Proximity pickups, 2-69 


Pulse width modulation 
9.79 


furnace atmosphere 


3-12 
3-20 


3-57 


recording, 


Punched cards, 12-50 
in data processing, 
in inspection, 4-20 
weighing control, 11-23 

Punched tapes, 12-50; 2-14 

Purdy, C. A 
Automatic 

phone Apparatus 


3-65 


Production of Tele- 


2-61 


Qa 


Quality control, 3-61 


R 


Radiation gages, 1-78 


Reader, E. G 
Handling Small 
bly, 1-52 
Recorded data 
Rectifier silicon 

Regas, 8 
Radiation 
Material 


Parts for Assem 


9.79 


playback, 2-72 
controlled, 2-25 


Gages 
Level 


Improve Bulk 
Control, 1-78 
Relays 

control, 3-82 

noise-operated, 1-20 

protective, 2-161 
Reliability of 
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professional 


services 


Let these consultants supply the answers to your 
engineering and automation needs : 


KURZWEIL ASSOCIATES, INC. 
CONSULTING ENGINEERS 


COMPLETE AUTOMATION PROJECTS 
ENGINEERED AND DESIGNED FOR 
REDUCED MANUFACTURING COSTS 

7 E. 47th St. ¢ New York 17,N.Y. © PLaza 5-7985 


Automation Industries, Inc. 


AUTOMATION SYSTEMS 


Consultants + Research + Design 
* Development + Manufacture 


Marble Road, Cockeysville, Md. 
Tel. VAlley 5-1043 


AUTOMATION 
Processing, Feeding and Assembly Machinery 
VICKERS Machine & Tool, Inc. 
1394 South 22nd St., Columbus 6, Ohio 


BARKLEY & DEXTER, INC. 


BARKLEY & DEXTER LABORATORIES, INC. 
“Engineering For More Economic Production” 
Since 1905 
Automation—Automatic Machinery 
Design And Development—Electronics 
Instrumentation—Optics—Iindustrial Research 
50 Frankfort Street Fitchburg, Mass. 


ALDEN E. STILSON & ASSOCIATES 
CONSULTING ENGINEERS 
E. H SIMS, JR. 
INDUSTRIAL ENGINEER 
MANUFACTURING & DISTRIBUTION STUDIES 


245 NORTH HIGH ST, COLUMBUS, OHIO 
2060 EAST 9th STREET CLEVELAND (5, OHIO 


OUR 11TH. YEAR IN AUTOMATION 


Serving Industry Nationally 
; CONSULTING 
TECHNICAL 
AUTOMATION ENGINEERING 
; DESIGNING 


BUSINESS BUILDING 
~~ BB ENGINEERS stance 
’ DEBUGGING 
CHICAGO, MILWAUKEE & OGDEN AVES. + CHICAGO 22, ILL 


PROCESSES RESEARCH, INC. 


Industrial Planning and Research 
Chemical Processes 
Automation Studies 

Affiliated with A. M. Kinney, Inc. 
Consulting Engineers 


2905 Vernon Place Cincinnati 19, Ohio 


EQUIPMENT FOR INDUSTRY, INC. 
Overbead Automatic Dispatch Conveyors— 
Monorails—Hoists—Cranes 
Design, Engineering, Sales & Erection 
1265 Atiantic Ave, MAin 2-2400 Brooklyn 16, N.Y. 


SP THE TELLER COMPANY 


Design and Project Engineering 


For Automatic Machines, Processes and Plants 
For New Products, Plants, Plant Expansion or 
Modernization. Phone, Wire or Write Now— 
Call BUtler 7-5739 BUTLER 2, PENNSYLVANIA 


JAMES G. BROWN & ASSOCIATES 


Industrial Engineers 
Machine Automation ¢ Plant Automation 
Process Automation © Complete Plant Design 
2505 W. Holcombe Bivd., Houston, Texas 
MO 7-866! 


Gemar Associates 


CONSULTING 


MATERIALS HANDLING 
ENGINEERS 
over 25 years experience 


GREENWICH, CONNECTICUT 


Halm Instrument Co., Inc. 


Automation — Special Machinery 
Design & Manufacture of Automatic Equipment 


Glen Head Road Glen Head, N. Y. 
Telephone Glen Cove 4-6700 


A card in 


ooOBoOOowWIoOo 
PAYS 


DIVIDENDS. 


Rates for Professional Service 
Cards are: $19.00 per month 
on a yearly basis; $21.00 on 
a nine month basis; $23.00 on 
a six month basis; $25.00 on 
a three month basis (mini- 


mum). 


POSITIONS AVAILABLE 


SALES ENGINEERS—Exception- 
ally fine openings are now avail- 
able with manufacturers of elec- 
trical rotating equipment and con- 
trols. Graduate E.E. or M.E. Base 
salary plus commissions and all 
expenses paid. Your inquiry is in- 
vited in confidence —- CONTACT 
E. W. MOORE, CADILLAC AS- 
SOCIATES, INC.; 220 SOUTH 
STATE STREET, CHICAGO 4, 
ILLINOIS: WABASH 2-4800. 


CONTROL SYSTEMS & INSTRU- 
MENT ENGINEER for engineer- 
ing and layout of process control 
systems and instrumentation in 
connection with the automation of 
steel plant and allied installations. 
E.E. Graduate or equivalent. Mini- 
mum experience 5 to 10 years. 
Send detailed resume and photo 
to: G. Victor Hopkins, Arthur G. 
McKee & Company, 2300 Chester 
Avenue, Cleveland 1, Ohio. 
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Consulting Engineer's Service 


MASTER and SLAVE 
HYDRAULIC 
REMOTE CONTROL SET 


. For remote 
ge operation of 
controls on 
engines, spe- 
cial machin- 
ery, boats, 
etc. Elimi- 
nates compli- 
cated me- 
chanical! link- 
ages, cables, 
pulleys, ete. 
Master unit connects to slave unit 
with a single 4” tube. When mas- 
ter control lever is moved, slave 
lever follows exactly. Light-weight, 
compact aluminum alloy construc- 
tion. Dimensions: 54” W., 9” H., 
1%” D., (exclusive of handle). 
Shipping Weight: 8 Ibs. (Note: 
Tubing is not supplied). 


CHICAGO PAIR $27.50 


FREE! 1958 
HYDRAULIC CATALOG 


FEATURING NEW & SURPLUS 
* Pumps * Valves «+ Cylinders 
* Accumuletors, Hose, Geuges, Fittings 
* Motors * Generators, 
Air Compressors. 
ALL AT BARGAIN PRICES 
IMMEDIATE DELIVERY. 
WRITE TODAY. 


GROBAN SUPPLY CO. Dept. AU-4 
1139 S. Wabash Ave. 
Chicago 5, Ill. 


Circle 737 on Page 163 


ITEM #415 


If cancer is detected in its 
early, localized stage, the 
chances for cure are very much 
better. Play it safe and smart. 
See your doctor for a checkup 
every year. 


And fight cancer with a check! 


Mail it to 
CANCER, in care 
of your local 
post office 
—NOW 


AMERICAN 
CANCER 
SOCIETY 
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Alvey is adding new dimensions to the science 
of modern materials handling. Through a unique 
approach to engineering the movement of packaged 
goods, Alvey creates imaginative new avenues to 
lower costs for leading companies in many industries. 
Ingenious mechanized systems minimize handling, 
increase output, and widen profit margins. 


Whether you need a completely integrated, auto- 
matic conveyor system or individual package handling 
units, Alvey will put this perspective in creative 
planning to work for you. 


If you’re planning to build, modernize—or if you're 
simply open to new ideas—call in Alvey. A team of 
experienced engineers will be happy to help you. No 
obligation for consultation. Alvey Conveyor Manufac- 
turing Co., 9373 Olive Street Road, St. Louis 24, Mo. 


Alvey serving these famous names among many others 


General Electric Bromo Quinine Springmaid 
Brown Shoe Hot Point Coca-Cola 
Best Foods Zerone Falstaff 
Scott Paper Taystee Star-Kist 


ey & & E- e moves more for modern industry 


ENGINEERED CONVEYOR SYSTEMS . PALLET LOADERS AND UNLOADERS . VERTICAL LIFT CONVEYORS 
ROLLER, BELT, APRON, PUSHER BAR, SPIRAL, AND SLAT CONVEYORS ° PACKAGE HANDLING SPECIALTIES 
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New 


Electrical Controls 


Zenith Electric Co., Dept. ANC, 152 W. 
Walton St., Chicago 10, I1l—64 page cata- 
log—Electrical control equipment such as 
automatic transfer switches, magnetic con- 
tactors, remote control switches, program 
clocks, automatic reset timers, and cycle 
timers are described in Catalog 18. Ap- 
lications, construction details, operatin 
eatures, design specifications, technic 
data, and prices are covered. 

Circle 490 on Page 163 


Cable Supporting Systems 


T. J. Cope Div., Rome Cable Corp., 
Collegeville, Pa—60 page catalog—Cata- 
log 1257 is divided into five sections and 
covers cable troughs of galvanized steel, 
cable troughs of aluminum, cable ladders 
and channels of galvanized steel, cable 
ladders and channels of aluminum, and 
system supports and accessories. Dimen- 
sions, specifications, and diagrams are in- 
cluded. 

Circle 491 on Page 163 


Automatic Welding 


National Electric Welding Machines Co., 
1846 Trumbull St. Bay City, Mich—4 
page pamphlet—Four models of arc weld- 
ers for the production of automotive com- 
ponents are noted and illustrated in Weld- 
ing News, Vol. 11, No. 2. Machines de- 
scribed are the dial feed arc welder, 
drum feed CO, arc welder, five head 
automatic welder, and six head automatic 
arc welder. 

Circle 492 on Page 163 


Distribution Components 


Distribution Unit, General Electric Co., 
Plainville, Conn.—144 page catalog—Con- 
densed information on products of two 
departments, Distribution Assemblies and 
Circuit Protective Devices, is contained in 
Bulletin GEC-1032B. Data on low-voltage 
distribution equipment and components 
such as safety switches, circuit breakers, 
tumbler switches, panelboards, busways, 
wireways, and motor control centers, are 
presented. 

Circle 493 on Page 163 


Abrasive Belt Grinding 


Engelberg-Huller Co., 831 W. Fayette 
St., Syracuse, N. Y.—24 page handboek— 
Four models for abrasive belt grinding 
are covered. Machines described are the 
multiple-head conveyor-type belt grinders, 
laten- belt grinder with automatic in- 
eed tables, centerless belt grinders, and 
special units designed for specific produc- 
tion requireraents. Numerous case histories 
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catalogs..... 
latest literature 


are presented and data on production fig- 

ures, types of belts used, belt life, toler- 

ance, and finish specifications are given. 
Circle 494 on Page 163 


Timing Belt Drives 


Morse Chain Co., Ithaca, N. Y.—68 
page catalog—Five basic belt pitches from 
1/5-inch to 1!4-inch are covered in Catalog 
TB-58. Drive details, sprockets, and horse- 
power capacity ratings are listed. Data 
on selection procedure, applications, and 
installation are also included. 

Circle 495 on Page 163 


Corrugated Cartons 


International Paper Box Machine Co., 
315 Main St., Nashua, N. H.—20 page 
booklet—Model LB, a corrugated carton 
gluer, is described. Various components in 
the machine such as the feed section with 
center guide control, the non-clog gluepot, 
the folding section, and the electronic 
counter for accurate bundling are explained 
and illustrated. Equipment produces a 
carton based upon a new concept of 
creasing and folding. 

Circle 496 on Page 163 


Rotary Feeder 


Beaumont Birch Co., 1505 Race St., 
Philadelphia 2, Pa—4 page pamphlet— 
Data on eight-pocket rotary feeder for 
feeding bulk chemicals into industrial 
processes at differential pressures up to 
25 psi are given. Operation, design and 
outside adjustments of the unit are ex- 
plained, safety features noted, and schema- 
tic drawings included. 

Circle 497 on Page 163 


Speed Control 


Louis Allis Co., 427 E. Stewart St., Mil- 
waukee 1, Wis—l2 page booklet—Select 
-A-Spede, a control for regulating speed 
and tension for individual drives, or for 
precision matched interlocked multimotor 
drives is described in Bulletin 2000. Di- 
mensions and performance data are noted 
and instructions for installing the con- 
trol, which is applicable to machine tools 
and conveyors in the paper and textile 
industries, is given. Design features of 
the power unit, drive motor, and push- 
button station are explained. 

Circle 498 on Page 163 


Photoelectric Controls 


Autotron Inc., Box 722 RR, Danville, 
Ill.—24 page handbook—Data on photo- 
electric a electronic controls for auto- 
matic weighing, sorting cartons, counting 


small objects, counting bottles, and bin 
level control, are given in Catalog 58. A 
complete series a light sources; normal, 
small, and miniature phototube and light 
source heads; electronic timers, and con- 
trols operated by current surge and im- 
pact are described. 

Circle 499 on Page 163 


Gear Line 


Gear Div., Charles Bond Co., 617-23 
Arch St., Philadelphia 6, Pa—80 page 
catalog—Data on stock gears, speed re- 
ducers, sprockets and chains, flexible coup- 
lings, universal joints, collars, and _pil- 
low blocks are given in Catalog 100. 
Dimensions, seeliiaiete and charts for 
the selection of speed reducers and stock 
gears are included. One section is de- 
voted to general engineering tables. 

Circle 500 on Page 163 


Pulley Lagging 


Condersite Engineering Corp., 
Chancellor St., Philadelphia 3, Pa.—4 page 
pamphlet—Data on pulley lagging which 
is suitable for conveyors, industrial heat- 
ing equipment, paper, grain, and food 
processing machinery are given. Composi- 
tion of the material, which eliminates 
belt slippage and aids automatic opera- 
tions where belt motion is co-ordinated 
with other phases of a process, is ex- 
plained. [Illustrations and instructions on 
applying the lagging are included. 

Circle 501 on Page 162 


Milling Spindles 

Romulus Tool & Engineering Co., 13581 
Huron River Dr., Romulus, Mich.—12 pa 
booklet—Line of hydraulically driven mill. 
ing spindles in models to 50 hp is covered 
in Catalog RT-58. Specifications, construc- 
tion features, and operating characteristics 
are listed, and illustrative examples of ap- 
plications given. 

Circle 502 on Page 163 


Fluid Flow Valves 


Barksdale Valves, 5125 Alcoa Ave., Los 
Angeles 58, Calif— 56 page catalog— 
Line of valves rated for oil, water, and 
air pressures from zero to various pres- 
sures up to 10,000 psi in four way, three 
way, shut off a diverter flow pat- 
terns, manual and solenoid is cove: in 
Catalog 58-59. Graphs showing the means 
of calculating pressure drop, discharge and 
velocity of — are included. One 
section gives data on the maintenance 
of valves and lists the remedies to numer- 
ous problems. 

Circle 503 on Page 163 
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New 


Tape Control for Machine Tools 


Controls Section, Bendix Aviation Corp., 
21820 Wyoming Ave., Oak Park, Mich— 
12 page ae control system for 
controlling the production of machined 
parts is discussed in Bulletin BR-l. Dia- 
ams and illustrations show the system 
com the numerical drawing stage to the 
control tape and the machine tool con- 
trol unit. Typical machine tool systems 

are explained, and specifications noted. 
Circle 504 on Page 163 


Chain Oilers 

Trico Fuse Mfg. Co., 2948 N. Fifth St., 
Milwaukee 12, Wis—4 page pamphlet— 
Device which applies a film of oil to 
chains, gears, slides, or irregular surfaces 
is described in Bulletin 39. Single line 
and multiple line systems are mentioned 
specifications given for them. The 
difference in the various available models 

of applicators is also explained. 
Cirele 505 on Page 163 


Soot Blower Controls 


Copes-Vulcan Div., Blaw-Knox Co., Erie 
4, Pa—16 page booklet—Line of automatic 
soot blowing control systems for boilers 
is covered in Bulletin 1029. Dimensions, 
specifications, and descriptions of the se- 
lective sequence and automatic-sequential 
insert-type panel controllers are given. In- 
stallation ihustrations show the variety of 
applications for which the equipment is 
suitable. 

Circle 506 on Page 163 


Magnetic Drives 


Whitney Chain Co., Hartford, Conn.— 
8 page bulletin—Magnetic drive, which 
consists of a magnetic rotor and a bi- 
metallic rotor, is discussed. Drive fea- 
tures such as dynamic braking and motor 
protection are described, the drive 
theory explained. Illustrations of magnetic 
drive applications are also given. 

Circle 507 on Page 163 


Materials Handling Equipment 


Materials Handling Div., ym 
Co., 5th Ave. & 16th St., New Brighton, 
Pa.—20 page booklet—Numerous types of 
lifting equipment ranging in size from 
small automatic tongs to sheet lifters are 
covered. Described and illustrated are au- 
tomatic tongs, motorized tongs, rotating 
and forged crane hooks, tilters and up- 
enders, and sheet lifters. 

Circle 508 on Page 163 


Antifriction Bearings 
Industrial Tectonics Inc., 3686 Jackson 
Rd., Ann Arbor, Mich—24 page hand- 
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catalogs..... 
latest literature 


book—Data on antifriction bearings of un- 
usual shapes and sizes are contained in 
Bulletin AFB-2. Information on_high- 
temperature component materials, corro- 
sion resistance, nonmagnetic properties, 
and specialized operating conditions is 
given. Bearing sizes are discussed and 
drawings showing typical bearing designs 
are included. 

Circle 509 on Page 163 


Electro-Probe Gaging 


Federal Products Corp., 1144 Eddy St., 
Providence 1, R. 1—4 page pamphlet— 
Instrument which consists of a portable 
dimensional indicator, and an electronic 
table positioning device is described. Speci- 
fications are listed and operating char- 
acteristics explained. Illustrative examples 
of the gage in use are included. Avail- 
able accessories are also mentioned. 

Circle 510 on Page 163 


Power Supplies 


NJE Corp., 345 Carnegie Ave., Kenil- 
worth, N. ]—16 page booklet-—Numerous 
power supplies such as brute force, thyra- 
tron regulated, transistorized solid state, 
vacuum-tube regulated, high voltage, and 
transistor-driven magnetic amplifier models 
are discu Prices, formulas, tables, 
diagrams, and application data are in- 
cluded. 

Circle 511 on Page 163 


Metalworking Presses 


Lake Erie Machinery Corp., Box 68, 
Kenmore Station, Buffalo 17, N. Y.—12 
page booklet—Four-column metalworking 
presses for deep metal drawing are de- 
scribed in Bulletin 7.13. Applications and 
advantages of the double an — action 
hydraulic presses are noted, and the design 
and operation of the double platen ex- 
lained. 1 Numerous illustrations of the dif- 
erent size presses, ranging from 75 to 
4000 tons, are included. 

Circle 512 on Page 163 


Pneumatic Controllers 


Fischer & Porter Co., 489 Jacksonville 
Rd., Hatboro, Pa—12 page booklet—Mo- 
tion-balance pneumatic controllers with a 
regenerative feedback circuit are discussed 
in Catalog 53P-4000. Operating principle 
is explained and a chart for se the 
proper controller is also included. Ilus- 
trations of the various types of controllers 
are given. 

Circle 513 on Page 163 


Controlled Index Table 


Modern Engineering Service Co., 1695 
Twelve Mile Rd., Berkley, Mich—4 page 


pamphlet—Electronically controlled preci- 
sion digital index table, which has a 
repetive accuracy to within 1 second 
of arc on any diameter is described. 
Point-to-point positioning is explained and 
features of the unit are noted. 

Circle 514 on Page 163 


industrial Hose 


]. N. Fauver Co. Inc., 51 W. Hancock, 
Detroit 2, Mich—32 page catalog—As- 
semblies, couplings, stems, swivels, and 
accessories are described in Catalog 57. 
Data on the application, selection, and 
mounting of hose are given. Also discussed 
are how to apply hose clamps, and how 
to remove and install circle clamps, hose 
stems, and hose assemblies. 

Circle 515 on Page 163 


Vertical 4-Slide Machine 


A. H. Nilson Machine Co., Shelton, 
Conn.—4 page pamphlet—Vertical 4-slide 
machine for wire and metal forming is de- 
scribed in Catalog V-187. Design fea- 
tures and advantages are noted and com- 
plete specifications given. Standard equip- 
ment, equipments options and accessory 
parts, such as press attachments and 
stock reels, are listed. 

Circle 516 on Page 163 


Air Compressors 
Quincy Compressor Co., Quincy, Ill.— 
12 page booklet—Single stage and two 
stage, horizontal and vertical tank type 
compressors are covered. Construction ad- 
vantages and specifications are noted, and 
features of the components in the com- 
pressors illustrated and explained. 
Circle 517 on Page 163 


Electronic Mill Regulator 


Reliance Electric & Engineering Co., 
24701 Euclid Ave., Cleveland 17, Ohio—6 
page pamphlet—Data on the dual-circuit 
electronic regulator unit which provides 
precise regulation of line speed, voltage, 
and tension for all continuous-process in- 
dustries are given in Bulletin K-2503. Op- 
erating principle and design of the dual- 
circuit are described. Additional features 
are also noted. 

Circle 518 on Page 163 


Thermometers 


Industrial Div., Minneapolis-Honeywell 
Regulator Co., Wayne & Windrim avenues, 
Philadelphia 44, Pa—5S6 page catalog— 
Line of indicating, recording, and con- 
trolling thermometers is discussed in Cata- 
log C-60-2. Vapor actuated, gas os | 
and mercury actuated thermometers an 
thermal systems for use between the tem- 

rature limits of — 125F to 100F are 
isted and explained. One section is de- 
voted to specifications, dimensions, and 
chart selection information. 

Circle 519 on Page 163 


Worm & Gear Mountings 


Cone-Drive Gears, Div., Michigan Tool 
Co., 7171 E. MecNichols Rd., Detroit 12, 
Mich.—20 page booklet—Line of stand- 
ard mountings and details such as bear- 
ings, caps, carriers, and seals for double- 
enveloping worm gearsets are described in 
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Bulletin 750-C. Charts list all the parts 
furnished with standard worm and gear 
assemblies, which can be used for worm 
over, worm under, or gear shaft vertical 
installations. Engineering drawings, speci- 
fications, and ordering instructions are 
included. 

Circle 520 on Page 163 


Electrical Connectors 


Pyle-National Co., 1334 N. Kostner Ave., 
one = Ill—62 page. |p 
of plugs receptacles gned for severe 
industrial environmental conditions is de- 
scribed in Bulletin 1252-1. Types of con- 
mectors covered are cable connectors, panel- 

bulkheads, and conduit fittings. 

Data on performance requirements, dimen- 

sions, assembly instructions, and installa- 
tion procedure are given. 

Circle 521 on Page 163 


Double Geared Presses 


Minster Machine Co., Minster, Ohio—8 
page bulletin—Two point, straight side, 
double gue presses designated series 
MS2 and ranging in capacity from 150 
to 500 tons are covered in bulletin. The 
combination air friction clutch and brake 
drive arrangement, which provides more 
single stroke operations per minute, is ex- 
plained. Dimensions, specifications, stand- 
ard features, and extra equipment are 
listed. 

Circle 522 on Page 163 


Hydraulic Cylinders 


Oilgear Co., 1S71A W. Pierce St., Mil- 
waukee 4, Wis—8 page bulletin—Line 
of double-acting hydraulic cylinders rated 
to 2000 psi is covered in Bulletin 71000. 
Foot lug, center lug, front flange, rear 
flange, and clevis mounting cylinders are 
described. The self-aligning adjustable hy- 
draulic cushions used in the cylinders are 
also explained. 

Circle 523 on Page 163 


Discs & Disc Grinders 


Gardner Machine Co., Dept. 21, Beloit, 
Wis.—24 page catalog—Flat surface disc 
grinders, abrasive discs, and cylinder 
wheels are discussed in Bulletin CG-58. 
Illustrations display the basic types of disc 
grinders, work carrying fixtures, vari 
of shapes and sizes of workpieces 
automation in disc grinding, and the range 
of sizes and types of faces of abrasive 
discs. 

Circle 524 on Page 163 


Venturi Meter Tubes 


Builders-Providence Inc., 345 Harris Ave., 
Providence 1, R. I1—32 page handbook— 
Data on various types of venturi tubes are 
contained in Bulletin 110-Pl. These data 
include recovery characteristics, formulas 
to determine the design, = cal- 
culations. Specifications, ation in- 
structions, and accessories available are 
mentioned. 

Circle 525 on Page 163 


INDEX OF PRODUCTS BY ITEM NUMBERS 


(New Equipment, New Components, and New Literature covered in this issve) 


Alarms, 534 
flow, 434 
Assembly, rollpin, 412 


finishing system, 


» 509 
Belt grinding, 494 
Belting speed changer, 452 
Blending, 537 
Blower controls, 506 
Btu integrator, 447 


Cable supporting systems, 
491 


Cable, thermocouple, 445 
Senk ‘feaee 


relay, 
servomotor gearhead, 478 
soot blower, 506 
tape, 504 
temperature, 519 
thyratron grid drive, 484 
variable speed drive, 479 
welding, 542 
Conveyor lubricator, 483 
Conveyor system, 416 
Counters, 466 
electronic, 428 
predetermined, 441 
preset, 456 
Cylinders, 523 


Data logger, 414 
Data processing, 455; 462; 
533 


Demodulator, 461 
Density measurement, 437 
Dial feed press, 427 
Die attachment, 448 
Differential drive, 469 
Digital 
computers, 533 
data logger, 414 
multimeters, 460 
readouts, 450 
voltmeter, 435 
Dises & disc grinders, 524 
Drives, 484; 498; 528 
belting, 452 
differential, 469 
gears, 500; 520 
magnetic, 507 
speed reducers, 468; 476 
timing belt, 495 
— speed, 472; 479; 
54 


Electrical components, 434; 
436; 439; 1 
445; 450; 
; 458; 


Finishing 

barrel, 415 

blast cleaning, 418 
Flow alarm, 4 
Fiow control valve, 449 
Flow integrator, 447 
Flow meters, 534 

venturi, 525 
Furnace, heat treating, 421 


Gaging, 510 
Gamma radiation, 532 
Gear 


honer, 408 

loader, 433 
Gears, 500 
Grinders, 524; 538 

abrasive belt, 494 


Handler 
sheet & plate, 409 

Handling equipment, 508 

Heat treating furnace, 421 

Honer, gear, 408 

Hose, 515 

Hose fittings, 543 

Hydraulic components, 444; 
473; 488; 502; 503; 


435; 
454; 
489; 


Integrator, continuous, 447 
Interpolation, 531 


Lathes 
tape controlled, 405 
Level control, 438 
sume pecans machine. 
43: 


Load cells, 465 
Loader, 409 
gear, 433 
Lubrication, 505 
Lubricator, conveyor, 483 


Machine tools 
gear honer, 408 
grinders, 524; 538 
lathe, 405 
presses, 512; 522 
profile milling, 429 
tape control for, 504 
transfer, 402 
Machine tool attachments, 
448 
gear loader, 433 
transfer unit, 413 
Machinery mounts, 404; 
424; 530 
Machines 
abrasive belt grinding. 
494 
cleaning, 418 
coating, 430 
compacting press, 526 
indexing, 401 
liquid packeting, 432 
packaging, 407; 491; 529 
sanding, 410 
welding, 492 
“—. straightener/cutter, 


4 
Magnetic 
clutch, 436 
drives, 507 
scrap control, 448 
tape system, 431 
Marking, 440 
Measuring, density, 437 
Metallizer, 417 
Mill regulator, 518 
Milling spindles, 502 
Motors, 477; 528 
Mounts, machinery, 404; 
424; 530 


Offset printer, 440 
Packaging 


counter, 428 
feeder, 419 
Photoelectric controls, 499 
Pilot valve, 457 
Plastic molding press, 420 
Pneumatic components, 
oets 457; 488; 503; 


Potentiometer, miniature, 
453 


Power supplies, 459; 489; 
511 


Predetermined counter, 441 
Preforms, 482 
Preset counter, 456 


Presses 
compacting, 526 
dial feed, 427 
die attachment, 448 
double geared, 522 
plastic molding, 420 
stamping, 411; 512 
transfer unit for, 413 
tube piercing, 422 
Pressure 
control, 451 
integrator, 447 
readouts, 460 
switch, 471 
transmitter, 446 
Printed circuit switch, 439 
Printer, 440 
Process transmitters, 446 


Program controller, 442 

Pulley lagging, 501 

Pumps, controlled volume, 
486 

Punched card reader, 455 

Punched tape reader, 462 


Reader 
punched card, 455 
punched tape, 462 
Readouts, 450; 460 
Recorders, 442 
integrator, 447 
Relays, 475; 480 
control, 458 
Rollpin inserter, 412 
Rotary feeder, 497 


Sanding machine, 410 
Servomotor gearhead, 478 
Sheet & plate handler, 409 
Shuttle valve, 444 
Solenoid, 481 

valve, 457 
Speed control, 498 
Speed reducers, 468; 476 
Spindles, 502; 536 
Stamping presses, 411; 512 
Switches, 439; 464; 471; 


527 
pressure, 451 


Tablet coater, 430 
Tape 

control, 504 

controlled lathe, 405 

handler, 431 

reader, 462 
Telemetering converter, 485 
Temperature 

control, 519 

integrator, 447 

readouts, 460 

sensing, 474 

transmitter, 446 
Testing 

alr leakage, 426 

motors, 423 
Thermocouple cable, 445 
Thermometers, 519 
Timing belt drives, 495 
Time indicator, 463 
Transducer, 474 
Transfer machine, 402 
Transfer unit, 413 
Transformer, 443 
Transmitter, temperature & 

pressure, 446 

Tube piercer, 422 
Tube trunk, 467 
Tubing, marker, 440 


Unioader, 409 


Vacuum filter, 406 
Valves, 473; 488; 503 
flow control, 449 
pilot, 457 
shuttle, 444 
Variable frequency supply, 
459 
Variable speed drives, 472; 
479; 540 
Velocity readouts, 460 
Voltmeter, 435 


Watt, Integrator, 447 
Weighing, 465 
relay, 458 
Welding, 492; 542 
wi “. straightener/cutter, 
4 


Worm & gear mountings. 
520 
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catalogs 


td 


Compacting Press 


Hamilton Div., Baldwin-Lima-Hamilton 
Corp., Hamilton, Ohio—4 page pam- 
phlet—Features and performance of 50-ton 
compacting press for powdered metals, 
plastics, carbides, cermets, and ferrites are 
noted in Bulletin 3107. Components of 
the press, such as hydraulic head control 
to prevent overloading, floating die holder 
for positive movement control, and separ- 
ate controls for depth of fill adjustment 
and bottom punch stroke, are described. 

Circle 526 on Page 163 


latest literature 


instrument & Control Switches 


Allis-Chalmers Mfg. Co., Milwaukee 1, 
Wis.—8 page bulletin—Switches which can 
be used in conjunction with circuit break- 
ers, transformer tap changers, motor-op- 
erated rheostats, and other types of elec- 
trically controlled units are decribed in 
Bulletin 14B8112A. Data on operation, 
construction, and various components are 
given. Dimensions on removable handles 
are also included. 

Circle 527 on Page 163 


Dripproof Motors 


Small AC Motor & Generator Dept., 
General Electric Co., Schenectady 5, N. Y. 
—16 page booklet—Standard line of drip- 
proof and totally enclosed motors in rat- 
ings up to 125 & is covered in Bulletin 
GEA-6602. Cutaway picture displays fea- 
tures of the motor. Other illustrations 
show advantages of performance, instal- 
lation, and maintenance. Charts showing 
how to modernize present equipment are 
included. 

Circle 528 on Page 163 


Automatic Packaging Machines 


Lynch Robo Corp., Div., Lynch Corp., 
Anderson, Ind—4 page pamphlet—Pillow- 
type packaging machines which handle 
solids, powders, liquids, or granules are 
described. Packaging action is explained 
and equipment which can be integrated 
into a production line is discussed. 

Circle 529 on Page 163 


Vibration Control Mountings 


Korfund Co. Inc., 48-8 32nd Place, 
Long Island City 1, N. Y—4 page pam- 
phlet—Data on fifteen different types of 
machinery mountings, using steel springs, 
rubber, and cork, are = in Bulletin 
K4D. Engineering specifications and per- 
formance data are listed and a selection 
chart, telling under which conditions the 
various media perform best, is included. 

Circle 530 on Page 163 


Automatic Interpolation 


Polytechnic Research & Development Co. 
Inc., 202 Tillary St., Brooklyn 1, N. Y.— 
6 page pamphlet—Automatic interpolation 
with spiral-scale dials, which permits 
interpolated measurements to be read with- 
out computation, is explained. Operation 
of the dial, scale expansion and com- 


166 


pression are discussed. The use of the 
dial scale on a frequency meter is de- 
scribed. 

Circle 531 on Page 163 


Gamma Radiation 


plied Radiation Corp., 2404 N. Main, 
Walnut Creek, Calif—technical report— 
“Production of Gamma Radiation with a 
Linear Electron Accelerator” is the sub- 
ject of Report AM-100. Data are ap- 
plicable in designing commercial irradia- 
tion installation, and for surveying the 
technical and economic feasibility of high 

energy radiation processing. 
Circle 532 on Page 163 


Memory & Information System 


Dayton Systems, Div., strom Inc., 
5640 La Jolla Blud., La Jolla, Calif—2 
bulletins—Bulletin 104 covers transistor- 
ized magnetic core memory systems, which 
are applicable for data handling, process 
monitoring and control, and buffer storage. 
Various parts in the system are described 
and illustrated, and a block diagram of 
a memory core system is given. Bulletin 
103 describes the operational information 
system, a concept incorporating a digital 
computer with magnetic core memory. 
Computational and programming flexibility 
are explained, and specifications for the 
digital control computer are mentioned. 
Circle 533 on Page 163 


Fluid Flow Rate Alarms 


Brooks Rotameter Co., Lansdale, Pa—4 
page pamphlet—Magnetic and electronic 
flow alarms, which are suitable for sig- 
nalling or simple control functions, are 
covered in Bulletin 165. Features, i- 
fications, and operating principles for both 
types of alarms are given. Also included 
are drawings showing the interchangeable 
metering elements in the basic flow sensing 
instrument. 

Circle 534 on Page 163 


Compression Sheath Connectors 


Omaton Div., Burndy Corp., Norwalk, 
Conn.—16 page booklet—Line of one-piece 
and two-piece compression sheath con- 
nectors for shielded or coaxial cable is de- 
scribed in Bulletin YEC-7. Both insulated 
or unisulated connectors, which are color 
coded, are included. The crimping method 
is explained, and proper selection procedure 
given. Also included are _ illustrations 
showing the step-by-step procedure in 
assembling the connectors. 

Circle 535 on Page 163 


Precision Spindle 


Whitnon Mfg. Co., Route 6 & New 
Britain Avenue, Farmington, Conn.—32 
page handbook—Various models of pre- 
cision spindles for all types of boring, 
milling, grinding, and drilling operations, 
as well as special applications, are covered. 
Style numbers, specifications, and schemat- 
ic drawings are given. Also included are 
data on attachments for surface grinders. 

Circle 536 on Page 163 


Blending System 


Fuller Co., Catasauqua, Pa—4 page 
pamphlet—The Airmerge system, a means 


of blending pulverized materials in a 
silo throu quadrant aeration is de- 
scribed in Bulletin B-1. Development and 
principles of the system are explained. 
Data and illustrations of a typical in- 
stallation are also given. 

Circle 537 on Page 163 


Precision Grinders 


Arter Grinding Machine Co., 89 Saga- 
more Rd., Worcester 5, Mass—8 page 
bulletin—Rotary surface grinders, cylindri- 
cal-internal grinder, and Jigmatic tape-con- 
trolled positioning table are described and 
illustrated. Specifications and features of 
the machine are noted. Procedure for 
the preparation of data and tape for 
numerical controlled machine is also given. 

Circle 538 on Page 163 


Corrugated Box Packaging 


Hinde & Dauch, Sandusky, Ohio—24 
page booklet—Data on the designing, test- 
ing, and sorting of product packages are 
given in Booklet 5. Tips on selecting the 
proper box, correct sealing, and storage 
methods and efficient shipping procedures 
are included. 

Circle 539 on Page 163 


Variable Speed Drives 


Graham Transmissions Inc., Menomonee 
Falls, Wis—1l2 page booklet—Line of 
variable speed drives, which produce in- 
creased torques at either maximum or 
minimum speed, is described in Bulletin 
550. Operating principles, features, and 
advantages are noted. Data on how to 
match the drive to the application, and 
how to select the right drive are given. 
Also presented are systems for automatic 
control of speed. 

Circle 540 on Page 163 


Filtration Equipment 


Commercial Filters Corp., Melrose, Mass. 
—8 page bulletin—Line of filtration equip- 
ment for micronic clarification of in- 
dustrial fluids is described and illustrated 
in Bulletin GEO-506. Construction of 
the filter tubes is explained and data 
on filters for diesel and gasoline engine 
lubricating oils are also included. 

Circle 541 on Page 163 


Welder Control Circuits 


Taylor-W infield Corp., Warren, Ohio— 
8 page bulletin—Counting tube circuits 
used in resistance welder controls are de- 
scribed in Bulletin SP-19. Operating prin- 
ciples are explained and schematic dia- 
grams included to illustrate purpose and 
principles of the controls. 
Circle 542 on Page 163 


Hydraulic Hose Fittings 


Parker Fittings & Hose Div., Parker- 
Hannifin Corp., 17325 Euclid Ave., Cleve- 
land 12, Ohio — 8 page bulletin—Fit- 
tings suitable for use with rubber covered 
wire braided hydraulic hose in sizes from 
3/16 through 1-1/8 inches ID are de- 
scribed in Catalog 4440. Hose and hose 
assemblies are listed. Data on how to 
make up assemblies are also included. 

Circle 543 on Page 163 
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NEW, AUTOMATED McKAY RIM 

LINE SPEEDS PRODUCTION 

OF PRECISION WHEELS FOR 
TUBELESS TIRES 


The advent of the tubeless tire, coupled with 
ever increasing labor costs, pushed wheel 
manufacturers to request machines that 
could turn out better rims at faster rates. 


Because McKay Machine engineers know this 


BETTER RIMS business better than,any other group in the 


eo they accep g@@ballenge. 


The result is this new McKay Riff Line that 
is unusually fast, extremely accurate, and 
completely automatic—enabling a single op- 
erator to form finer, more precise rims at 
speeds never before accomplished. 


McKay's new three-stand 
completely automatic rim 
rolling line. 
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Truck Manifolds Completely Machined, 
Re-positioned 5 Times, in 55 Seconds 


This 25-station LeMaire “Producer” completely machines three 
different styles of truck engine manifold castings. The machine is 


built for transfer-through operation and features automatic loading 


and clamping at each station. The part is re-positioned five times 
while in process during the 55-second machining cycle, including 
one 180 degree roll-over, one rotation for vibratory chip removal, 
indexing for a probing operation, one 90 degree index and re-index. 


Features include: Unitized “building block” construction, with pro- 
vision made for future changes—lighting at every work station— 
complete electrical interlock and individual selector switches and 
controls at each work station—*PresTest” lights on main control 
console—automatic selective lubrication of fixtures and ways— lights 
indicating “Automatic” or “Manual” control for safety during setups 

-electrical and hydraulic systems to J.1.C.— 189 hp electrical 
system—hardened and ground wear surfaces. 


Here is another successful producing installation, designed, manu- 
factured and tooled by LeMaire. Tell us about your next production 
machining problem. 
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